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CH&HfM - I 
liomtim of ^ mrta - iHie ^tmlfiiiMiiy mStongmi^ f 
Huitaap wi^in tiio Slatrid^t SitMUTf 
Xik&ia aira gxwkffttd mm^ of FaJmnmu 
Coalfittlitt* f^m ttirtoy ttm Baltoagnaj 
lifi0 0£ tim diiitiriot tMiadfUArt^ r 
fUtm otmXfi«l4 fsila tli^ laUtud«tii t* 
12' tm l<m&ktad9& §9* to ia IW^ 
of met^y of IMlm* fli» &£ falchif jpooScap 
^mt as m wnet* mmt^^ 2Q Jca* 
emttH ^ tm BaXtdugiml llm tim tMtiu^ f 
(UUtttdto a3« 44« to as® n* m^ to 84« tl* 
im |io«.73A/lt2 ^ 64I|/I5|H)* AlKmt 20 lea. <>#g1» 
of "^t mtmt 0<»aflol4t tli« Aumni^ CoaXtisM ( ^twiea 
ImUtwXM 4t* to and losi^itudea m^ 17* to d4« 42* 
in to|H»i^9t 10)* 
ooaXfi«Mii mm u«UA3.Jljr JLnoXuaod in tiU* imodiiv 
VKlle^ «Itliougli thojr Xi« out«i4* tlui ofttolmtiit atmi 
oi })anodar rf.v«r and fitXI in thit of th« son 
iCOil oooii»loa63.1jr« lioiiev«r» tSiiiy »if«rr«4 
to «« t^ oing i ^ t o;^  tho json coaIfi«iii». 
W H m. 
Sftotoirfflm^ of ttoi mjM ^ oonKiol^ft of tH* Mic»4fur mod 
Soik a iDfl^ m^Q th^ loltation 
of tlivir OOAX rtoQureefi. mmv^^t eo ftiSt th^Xr at^ liavntiirjr 
oimraotnir* imd staim^tftx^r l»l»toxy iiair« r^mimd dfitiklX#d 
fttt«iatic>ii. flila m» iJ^ oluudd m Qo j^l^ gioia of 
fi«Jl4 ^ro^mm^ (t^^S^O) m of « riinirrvf o£ 
those ooalfl«Me« fli» ttttthar w&e entruettd to cftny out 
mai mti^mi^rm tUM msk 
mwor&iagXjtp fo# niiout to stontiui ^urlog to t^O* 
mtrnlXa .of tft* mxk ^  f A»Xt maj^ i^ag out oa 
Aeri»X Ftiotogami^ on It3t|680 eoir«ri«g ^rm of aboutt 
•Q.lu. of tho l^tto Mkmm ooiOfieM*. Bim&t &t ooi^ilo* 
atmtoiit 9tt»A{ttoiio«t oimloe «to*t issftfj^ l^ in ox^tr to 
otuOjr til* 'mHrntlm of tho frtm ono ^ r t of ttio ooalf loid 
to thft othor* stmt%mphlo tMokuoaooii of tbo oodimoato «or« 
onlouJLfttod on tht imiiiii of aeonuari^ otito alon^ %lm isporti»»t 
rlvoro ood mlma uoin^ « Bruotoa mmI m Baodd oa tli« 
<}«Iottliit«(i tliiokaoaooo of tb« &t%mp% im» tmm 
juido to proiMitolo tMoim«»a 'mrXmtim miA Xi%b0tml(»9 
ttftpo for dooiphorlng th« otcuoturo of th« bttoiut. 
A aAJTgo i»iiil!Hir of oootroX polnto (boro iio2.«a) «r« ooodod 
for mmtamf thiokxiooo olui^oo ia dopth* imd in tb* »l»t«iioo 
of thooo tho oAXculAtod thioknoooto in doptb aii^ o rfttbor 
Howovort «uob Mpii havo tlioir onxk fox* 
tlioy lioouzmto aw far «• tlioix' rolatioo to struoturo 
oto* OD tho «urf«o« In oooeonsod. 
otton XatoJCf am of grout holp ia •mOxUkttm tho oodlJiox^ 
tiitioaal iilotozar. 
- 3 -
wttjNi «oU«ot«4 £wm €Ut^rm% mtrntigm'^tQ ^^Q^itism, 
tim t^uttm rnwm* Almi TO »f«oim«»ii w^m trmt^^ in %tm 
JToir iii9« Aoal^ttui hmvy iilotKttI atuaamtiii tlsin B9Q%im 
otuaJl«0 of aiK e^x^ lo} ehmXQeX ms^y^m*** 
Bits d&tii m f fo^ «».irlr<»iQai«^ tf on 
ismm Isgr ) mid (1^7)* 
eoogtt Qg.yogli l^tdonf wosit deaX© with tbt 
stiM/ of tlie ««diiiseiiit« HQS i|ii»lr in thi 
fhc^n BaJMmu CoaXfi^ Ms* m attm^t hum auidtt 
of ixk ft sttrtiauXaac net up. provt* 
DikH i^ tin* aodt of ^imeport %hft ftnviiroiaaonts 
liafu 4i«a«i€t{}4i4 lA detail* mat moj^kp i30«rdv«r« doen 
%3mX\3A% wa^  data or m ooaX ar*80ur0«ii and dot* not 
mmmi9 m&m%B ot tlu^ tiflt oo^J i^^ M^* 
• toXlownd wure on mm Ximat 
•uge«>ted by ttod 
iM omn Q»m'« hav* imm aoditi^d And 
tbitttir d«tall0 Imirtt b<i«a lnoorpomtvd in MmX^vmxt 
Dlff«rttntial Aiml^sld of miatiaast using 
H^tlpoiAt D«Xta.th«x«tp mm fiiirra.«d mt hsF autl^or in 
with fihri 6«ologlttt(sr« )t 
avoXogioftX Stirvigr of India* 
)> |dim«ltioatloii of ctiMg' itia«x«l« W X^ sstT* oftrriod 
o»t iJi'.lc^c.mndjrf Siuri 
of ^ aeologioftl soxvttjr of India. 
o cli«Kio«l mml^ mm mx9 omrritd out by m n 
• 4 -
Koacool&turo aaopted » Fox (1931 conai4«r» that th© %9m 
Om^wmn. Gr(»up« as acoepteA b/ in^erimtiozmX aeoXogical 
Congr0«tii ctsmre the iat«nraX trm middle Qt carbonl* 
f«r<m« to cx^tfieeaus* "Baawdftw^  jwpreoisatixa^ iu© 
-Feri^d, oliould treated fts a synttfii, witii BanOcaa?* 
Hanis»tt3 «te. aa itJi eerl»a* ?4or«ov«tr, Fox (1931), 
Karfaarbart ao a etage of the isaxakar icriatomi (1968) 
al90 acottpta this smvuolatuz^* in t ^ mrk tiit 
iios«»oi&ture ^poeed iigr Fox tmo beeit adopted b^  referring to 
th« BOiiuda fomatlott ao a irith Bax^ax-f Barrctn 
oiaesifioatloii profooed by Fo* (19^1* f - t l l ) * which 
goneribX}^  axid It pireaeat^ j' followed, 
baXow for ref©roao« t 
Upptr GoMiiima MabadeTii series 
Bir«iik 
$ * series • 
Lower Ooiidi«iin» { Daaudft $ Barren il«««ure9 
mloiilr mrlum ? 
Th« KiirliarlMiri vta^e, aa « diatlnot hori«oo» im« 
reoogaiatd tty I'viatwmt^l (tsai«S5) in the BftXtoxi^ an^  imd 
Hutar aoam«M« aad (FoiottmntoXf 1681» j>«37)t o» tiio bftsit 
of it« f lor»l affiititien i t mm plAOOd with ttin 'i*alohir Seriei 
£mti2«r tlMxi thft BttJWlsttr Hurimi* Stti«» (1894» p«89) and Fox 
(1931* 0t&t«i o«t«sorioally titmt* iHi»«d on XithoXo^ 
- ^ -
and slmtigjRapji^, tiin icariiarlMiri* ooj^ axatei 
Mr^ isiMf 3«riett wivmut twimttwi^* Daim 
in tim AWEwng* wm mit of tim 
pminsme of Ktu^ fetarbftri rooko* whtireac in JtutAT oo)&lfi«id 
aati mm%im ax^l^ing mbmt tiiio De^ 0930)^ 
laxliar^ri liorisen tli« 
A 
m fXesml •rid^otit i t 
as i ^ t of tls« se^ioff* aiiooti 
iii&i^ts Um% is a iiorieoa of the 
ymtsr mnAm.m sueiQeeiiioii* ^M^jcoa 
i t a part of tibci Dman^  o^ mtm of thtt BM^ftir 
S0rid9* to, th* oau»B« of %%& pmmnt tituayt Xt ifme m% tmxi^ 
to icurlaarbari horXmm m i»hs tm»le <if 
miobiJ!' Bnamkar mrlm in ^^ leordfrnQe with tht 
of gsMs© ( 1894t l?.89) md Fox (tf31» 
- fhm author is liighly gmtifSuX to the 
Director sur^®/ of Indiaf ml 
j[>ijp«otor Qttmml, ,B«®ioni for pwvidiiafj faciiit;i«» to 
{X^fietii woxk* fhe mxthat gmtlMkm to 
?rof. aaa B«ad of the »a]?iirt«i«»t of AXignrh Musiim 
tfiiiv«rjiityi AliiSttPh ana I5r» Direetoj?, eiar«l«t 
of it^iia u&dor whoite gi^ ia&oQO tho work mm 
oeurriod out* 
It 4s A ti|fik to tbaok partiouXurly pr. N.Ahmd, 
Dir. f.K.sriimstava aaa we* of tli« Biipt* of 
OtoXogyt kllB^ak iluaXIa tjniversl^t Allgarli for comstTUOflT* 
sx'itioiass a&d yaluaDXa suggeeliloas. MoreoviBr» thQ lioXf 
givflfi isgr Shri of Q«oIogieaX Bunrcjr of India Swrlj^ 
ooar8« of f i eH vorlc ia gmtefull^f acSmml^ ^^A* 
OaAf^ HII ^  XX 
wBznm mm, 
xt was upp r^dnlX t^ A* mtm 
tim% smpGffM tii« ^smtrrmm af ami in tho mrm md m f«w 
yenics in Oft^ tnlii fxmtiicIlD -rleittd ooftlfielt 
(img f^ts t872)« Howtv«rt iia and dvtAiloa 
0f th# ax^ om «>uts ^^  who i t a« -Hi* 
Daltoii^ii4 QmiUUUf in 1872, lawrlog t8S1-tSB5 mutmsttnl 
mado an •act<iia9tv# «if foonile fx-om 
diffcrcmt imjrtii ot tho ooAlfioMt m!t& m l^im lHi«iii &£ Me 
flomX eoa&Xuiod timt thl& ^ijalfitiM btXoAg i^ to 
itos^imiiii miA tmmm it m^i m of tias 
Kftrharlmri CooXfieXd. saiee mmXma fi#X<l 
io 1B90 (iMjrff m& tiiwcaran of %h% mm& jfmr 
mimllow drillim mm oa^rx^d out iM th^ £trm the 
dlTttotlon of Xm foatHm (fast). 
wmX* toposhotts* H* mm ftl»X« to & good ooXXooUon 
of pXant foMlX»« m* too« dletiiaguiah«d tfoii 
liorisottf itXthouftb !»• imai^ X* to mp i t imd 
aiO0ordiEi£ljr» inoXudod tiit KurliarterX l»«dii in BftraiDftr 
fim author CMTl4d out ficXd in th* uvm durictg 
%h9 turn mmmm of 1959-60* 4JulMi«^ u«iit to tlui prtaout wo**. 
8 «* 
mA of O^loglenl of 
Iiidla imrind out lATgt fiia|»piQs ^^ ^oaXfioli during 
tHa eeasomi 
fomlla trm tiio rooJs^ ot tJie BaXtongatiiS 
fh^ fiui iMBxemimw of lih^  Br^ roii^ im $9mm 
fhX» Xiii4 mi$ mnSimmA elmli ( pmsmn^ 
wM smdt oaXlmtim Biiydt^n f«iiiiiii< 
(1960) sulmitted a Ukmi0 for tlxd ;)oot<»3mte trm 
MiiiiXiis Ali^&xh m tiui utrndie* 
of tim mimmi 
md A^ rajaga cmiXtlM - Maet of thm eerXar wo^ 
ta %)m iiM 1% mppm*' 
prifttQ to coaaldiijr Ball (1680)* iaad glvoa la 
d«t£iiX an uoQa^ JUit of la t^ n&Q ct»iiX» 
Mttzi^  ^f tha mt^rmam ^fsiid ^ liia m% 
todiiy. Ii0 tlmt thn £Xt&t mi^mmtt to m 
*ooX« «»« iihom ia H^ xm^ XX^ ft atX«» <1731 )# a opot 
coyXa CKooX) anil tho iriXXiis« of (cimpri)! 
CaptmXii FmnkUn tlie fi»X4 in ISa t^ li«» foXXowtd 
OaptdHi in m Q^t tha visin at Hm^ rMy In 183? on 
tDie of tshu «io<«eaXXe(l CoaX COBualt%«e and ho had 
th« teak of ii»]sft8!0ing the croaX roi»ouro«a of 
CoaXfXeXdoi isattb, 3&JUi«U (1871-72) ttAd Forbtto (1872} vinXtod 
Uhiied ooiafi«X4i ia 1856, (1072, fi^a) A p^widfid %o hi» 
roj^ort -Sho c<^Xfi«l<f aoi&da about fmXoliiZ' 
•M 9 ** 
«jipOi9ur«s &x*oimd s&t^ axwE aod in tho na^hlyaurhoad of 
(1080)^ earriiiA out «3tt«aoiv® wojrik ta both 
mnd be8tow«d (m their Mtxm and Ausnaoga 
ComXfioX&s. he tlis fira^t j^rs&ii to 
tia® of aiffdjT^t apock t^p^s withia theiift 
l i t t le aot i^ mm takm of 
oorvlft«ld» t i l l !920*« wiien BUim iwx9 fejr 
survefif of jMim to aad bctli tfeeee 
m modern tu^ QSMimotB m & scaXe 1 $6^9^60* Hum* a worM 
a&QlMiM tor the baolo lasp af th# Goalfittlds, 
hy kii&f rmmim imaitorod* H^y or lesnt oa^or&odt 
«klb9it mimv %'m ioation 
e^dopUd by mil (tS&O)* mt&r, Muktl mtn mmrl94 out aojit fi^Xd 
nox-k Ui the CoaXfioXd during I945«46 m4 mtmUt^a a ^alX 
aot« ott the ami mmumm to the ceacat 
In »mtt yeur hn mimtttea a notft on tho emX dftpositn 
of th« Bloda sxrsa* in th«i tiioutlM>f<mt of Hutar c m l X l M 
Buri£i|s tih^  f loM &m9om th« author isia&pptd 
both th0tt9 coalf l«XdO| on m4iMm%ol0^l0mX 
on h^nml I'botcssrai^ hd m a acaXe of 1 i31»6dO» As 
eariier^ Ijattdopudhym mm Ghtttt»r4t<t o»iTi«d out f ield 
ttappio^ to saaea* tha <»oaX of tha lJUtar coaXfiaXd* 
Thoir woe^  ia atiXl ia pro^ raaa and the raport waa »ot availabia 
to tha author at th« tiaa of witiag thaea liiiaa. 
mimm - in 
C ^ S O L O A I A A L mniBa Am sfrntmnAJ^m O F mm 
M X M A J U O O A W L B M B * B I H A S 
iltttsur Auraag^ if wmvm nappea by tia® author u«iog Atrial 
ptiotogm^ on a 1i5t|<»aO soaS^ tt* fiiene are mtuirall^ r vexy 
iicciimto aasd to unttf i^ vm wheia no photogr&phia 
corriea on b«tore thtt lieift rniek* dazm. 
wty« later t3?aa«f«jT«dL ts mrvmy of Mlm topogmphXo m&pm 
ami l^lattta* vHs a^ ccKspiis^ Siig Fibres 2 to aocl 
to 12 fir© tlie jf^ dttced geoit^icul laaga, oa 1tt26t720 
txm, oriiiixkuJL (j^&ri^a ^otographa. aod* of cmourrtnowt 
jBUtusiX fi^ld r3lati<»afthlp, Xi^tM^Q^Xml cMxnutiimt fturl^^l 
•xtvnt luul oorr«jLatim of different rook urn w«lX a@ 
raisioilia, fuel** variation aM •txttoturo of th« thr«» PaXanait 
Coalfi<iX4t!» art dlaou«i»6 ti«r«iind«r* 
A . B A L I T O H O A I F J C O A L F I E U ) 
^hla 10 th« MiaXlttst of Xhm thr** Mnaau coalfield* 
(?lg«2 and 5}i It in om of th« oId»»t knowa in 
India. Its totuX «r«a is about 250 lea. in 72 tc»poah»ett 
but th« <ralohir b«4ii •9(t«nd to th« ««9t to th« 
B&Yakajr coirura about iiriia* 
It na»«& af t«r the dlatriat £icad<|uartttr B&ltoia^ an^  town, 
situated on tbi^  aouithcrn mMgija of the o<mlfi«M4 by Hughes 
(1872, p.329). 

« 11 • 
foXIowina; ima o&j^ ped In thin 
c o & l f I 
Baale i&trusliftt ( doieritd ) 
i 
Iot»or ootidwaim e break 
I 2&l<!kiT mrtm 
i 
hT&h&mm C'A«i«»eft atfoist® 
Iirl.<sf dt0©riptioaa of viiriou® aroclc ty^m of tM© 
aoalti&ld are givso ^low t 
fulahlr B&rim is d©irel<jp#d in tM» TAeld 
x'fejsta »itU & profouad. uuoonfo^l^y qirer tli® Arohaeaa rocks, 
rhcsc gxmiteiit tsiaaic a^ic^d 6cM intru-
etc* Talohir a bouMer towards 
tliti bafutul part I kiA&kx t^ v^mlah lat^  with 
area •• flut fladabalsa tmlst good 
«3t|iot)ur«0 of '[^ ftlol^ ur fiOrlds* ^iit iiortb, of Daltongim^-
QtiSLT^ st, raad briOge* on G&stena l^ ank at the rivert 
exji^ osureti of ticus taloixir tiouldoac ntx^at to r«0t uaooafoz^ 
aabljr ovor th« Aroiiaeim rookfi. a tra»BVi»ri« fault* wXtb a do«a 
throw towardii soutii» cuttt off th»o« Talobir but a noxmaX 
aontaot ie agtilti on tlio ir«st«m bank of ti:i« 
o 
r*-— + CD ) -
i 1 T 00 
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Bd « u^&rxgr* of road 
a <iro»e*0ttGUon fmilt pJLane io «xpo»«d (Pl»1 A)« It is 
a Boii«iy about 20 ivM&t wlaioh eaoXoaee Talohiip rodm euso* 
bouldQjr l>ed in thits mtm &m%Bim i4i03.u8i0£ia upto two metra 
in dl«aa@t9r« seiinl^ of gxmite s^ tolaa^ n^ 
and vein Quasrtss. fhe iaoluai^ ana l^ lv© c#atis8®tra in diiiseter^ 
are coaajrion. tire m khmL t^mmlBh TtileiiaUiil^  grit 
and ailt. 
of in the t^ adababa ofela itxeeXXamt 
of low varired ol^tjr aad ©hales 
ai'ci seea. T^ © -/axTJts sh-ot? garsdea boddiuut wifeh di^tiaet jrellowish 
greea yellow band®* Aseoclated with. rawee 
aro oaioareoua olo^ ImXlSy oireular m i l at^  ohXon^ in 
vhiQh attain ib© sis© of ui^ to «l>out 30 fhe^ ar® aliped 
itt all ai.f©o$io»® m the bedding (pl.t B)« coatlnuia^ 
farther o^titJi aloisg tfa® sadiibaha Xiae gr&iaei, X©1 spathic, 
/tllowiiah BaiiU t^onite <md tlitee abut 
against rookn of th^ Barakfur Serltie aloiiis m eaat-we^t fault* 
total tfaictoeae of the mioiiir nerim in tela atatloa is 
a)>aut $0 
Baea area - fiorxh ot village Basu the ^lobXr Serine ia 
faulted coatact with the uatierlyiag A^im^m rocka, Aloiig tiiia 
coutoott in a i^all imla north of tho vlllaiiQ, » i»oul«lttr 
Ivro laetre In tliickaeosy io Xt Qoatalus laolu»luna 
of q u a r t s ! j p « g m f t t l t ( i o Qtc*» raa^lm; fros 
13 to 25 ca.ta diiaaeter. The sequence ece«, fai-ther noath, 
txik%tt * I 
A l l& la* »ox-i>h o f x^aaci u r i u ^ t t * 
ft vi«sw or fuu-.fc«f<i Tiilut'iii- aaaitokct 
wiun " Ciitut^ iit up •^ •aiaifiir 
B » tinJ jtt. aouui oX x-otea bx'ic^ ;^  i a^abaiiH ntUa* 
conliTiwid -
A oiroiXar lunu ol OHloarvous au^ a a tauti 
(DJuoii* mm}f la ueedltt aiiulca. : to 
grovf aoroao tondala^. 
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8aii2d»toi^ «f wimlt, »iXt»t0ii«t thin oooglomemts 
oir«x>Xiilii noedXd wltb oaXaiir«ou« X®tt»#8* a fmlt 
hertt bxliQgs tbnae in eaataot with Bajmkiyr bod** 
tmm. A f e x p o s u r e s ciro «««ii toetwMa 
th«aa rlYtr s^otioufi toirax e^ the norlb-^asteni pax't of ooaX«» 
fi«ld« All aXojQg th«s« »m%Xiomt mh^ mtmr tb» "i^ Xohlr 
Sttrl9s ims a mvml aii(K»£ifo2:iii&bX« mntmt with tM underlying 
xmMm^ n y&ok&m tiortli of Kajaa nl^eimtiag Im^s of 
oanjli»ton<i« witii Q&lmr*mi9 X^ noeo t^oi^ bidding 
filmm uxm w»1X Btrnrtim s^-ora tim aouth of 
toSB* up to mxake^ r ^Qntmt§ tb« 
T^ ft aai^ horlsoa paaaefi toirafda tim aaut^ 
tiitft ttiM emtthf to ^ i^Bjdi and msmtt rivors* klong Isafzlcs 
of riir«xrt good ^^ epd^ uji^ a t^ oioMir aanddtonda* 
0ilt9%oaft«f cXa^s mid i$al<uax«aus leno«t Am fhmn i?ook« 
gvattrsO.!^  wa^ low dippii^. Fxm veet of Fhiidia to 
Kmiani b«sid»« tlioao »e«si in tbo l^aaa&t jrivor Itftrdi^  mr 
•xpQMWf xm mm^ m%mitm tlie iiauth of Icaake jecaiaa thu 
M«iXa mumt rivers oooftonoti o^od «xpo&ur«ii of 0imd»to»os 
and •i3ail««« with «r# «•«»• 
KaiU mtlfc iittotioa the saiXa ml^. oa« of f intiit 
««qu«AOM of thtt Tftlehijr s»ri«ji« Hftst of Ooriadwa^toXi 
A 
foXXowiug eootion i» «««a in m mmXl tributaxiy of miX« s 
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m%%ik im&Xl hm&tt of B&B&Qtum* 
BouX o^r Imd wittt iaoXuiiifiiid & Mmxtouni 
of two in 
$.0 BouXd^ i? bed mlVa, iaoJ^lojod itj^ to 60 m* 
in 
4*$ ooaratt witii 0*5 a* thiolc 
tiouldeir at %im baee im 
cr&GoiifoimJL^ . 
It Qii^  aotad tte ba^l iidsl Carrie® psbbled of 
mmll alssf wlietmo youngeet food coataiiid inolu^iomi 
iiii^* u%mtltiQ&%lon aS Xa&X&tisx^U ineluiiietie 
gx«siit« gii<iie60fi» QU«rtaXt«f ana e^ ptUboXitt 
tim lalla imX^ thii» barlcoii 19 
tMii <mXoareovi0 isanile* ^Xen^ alXt^tonea and 
beds* eaiaietoiad-otiaXtt^ a^istoaQ tMcfeaoss 
£r(M to Sit* ^ unitji lmv« rt^eat^ » mmtms' oX 
tXnes* fhetsa are duba^ u^entX^ r by tl^ slmXee 
fine gmine^ , nju s^tonee* South of th« brlOgtt 
•xpO0ur<»0 of oaXour&ttf Xow 
aai2d0t£>ae h&vm aappad (PX* 2 A)* At plmm It 
oo«r8« ourrmit baddi^ g* Xa ^^ moraXf ourjr«iit bvddii:^ 
ia but iKiorXjT ctav^ XopM* fstrthQV ooutli ola^o vrith 
sphsroiduX waatlierXng ia nam* ftnam aXoo oontain eaXeartouii 
cXa^ ra whloh ax^ ocmj^ot <md ao mt ehow vaanriog* ^^ edtfadrlng in 
oX«ya «iXtatone» (PX« 2 B) prcmlnoat* 
A - one (squQi of ruai* iwlugi^ , :.-;eiiia ualEi? 
iiaituQiiaaj Coairisjid -
A iieuuraX vitjw of low tl-^ jpiii^  mmdBZonts 
B - Kiloa«tre south ur x^ ua i9rla«j;«t t4aila aalxv, 
Soiatkn^ in Taloiui siltstotitt 
fotftl thlokii«ae of tuloli^ ifaclEfi la imilii 
about W mm «• laoiciauii meamimd isi tbi.« cdalfleM* 
Gvuraautil motion « siortl^  of road 
briagtt tiala» ttm&ie&n douthezn pai^ t ^f tho 
m eontuijt. bcraXder b«)d iii ml>out 5 
thl<sk m^ &%mt%£lmtlm* Qol<mf mek 
is uAimUl/ witli oeosftloita)!^ a g^ensiJt ting** u^Eimum 
sis* of in this ali^t 12 m* iM 
Imt tli« mim of six centime in iHsaotez' io 
fixe aetrlx is ooarss gminMt mo^ t^ y fsispsthia stifl oacujpiss 
o£ tn& inolusions are «a»o0% 
arouiaas^  and SJTS ^ mtmtnA W bXaek Qunrtsitsf gzwai^ a gnsissy 
idiit ol* meat similarity «pitl) 
tiis jpoeks th© temteiate vicinity, l^ iupther rnvtiXf itt tfas 
Qursauti usift isBses of siity aiay aoeiur in becl 
ii)« bulk of ssdio^&ts oth j^rwiss e$msiste of 
inisli ahsles aa4 ^Isyst ^ith fins to aeditm grsinsd s&Qdstoass. 
total tiaiOcuses of mlaUir ro@ks sxpossd izi tliis ssotion 
is about $0 a. 
Bxposarss ^midstoiiea end taw&x^ s wtst of 
aorssuti imd upto Koel river sm £Oja«rir«klljr i^or* fosards tiis 
aorth-wsstsra j^ art of tha fi«14 i -e . eoui-h-wat of Kosl rivsrt 
l^xttotioally no roeic sicposurss are s««af so tiie ^lohir-
gneiss bounds]^ in this srss has h^m infsxrsd froaa ths colour 
of ths soil* 
Plate - 3 
A - Oae north ai' i-oact briuce, aursHUtx 
rwila, ]>aXT;orit,an;3 uoaiiissld -
A view ur '""aishiz- boulaer bed witii a 
ieiia of Bii"iialioa« (iiaaiiaer ) 
B - Kilaiii«tr« eaet ol' Polyoi, Maiia tiala* 
SatOarwa exi>osur« of i'uicbir -
i'iticlriii' sanastouKi tsjjA c i ^ oacloaett ia 
two rauXtSf show auut« 
falohix expoeurt at satbaafwa - A tapering, elongated expomxm 
o£ th« TaXebir s«ri»0 ocoura hetween Stat9&rm aad Polpol villages, 
ioDBediateljr to tlie south-east the BaXtongaxij Coalfield, ^hle 
ims first jaoted by Hughes (1872) and was further ejceiliiied by 
Ball in 1880. t^ he exposure rune, tor alaost its entire length 
alozig the Maila nala and ia hounded by two eonverging faults* 
These two faults ^oin immediately south of the stahama village, 
thereby enolosiog the exposure of Slalohir rocks* The saudstoues 
and ola^s show acute folding B) due to the two faults 
ooourring in close proximity* Bast of polpol village, khaki 
greenish felspathio sandstones and clays are exposed* About 
one kilometre north of the stabarvra village, a boulder bed is 
also seen* fhe inclusions are upto two metre in sise and are 
/ 
main!ly made up of granite gneisses of local origin* sioall 
pebbles ari mostly of quartsites* 
Oertaljsi. generalisations eaerge from the study of these 
exposures of the falohir rocks of the iialtonganj coalfield* fhe 
boiilder bed is well developed in the northern and ^ e southern 
parts of the coalfield. It is significant that the boulder bed 
is not always at the base of the formation. In the south 
inclusions upto two metres are seen but in the north they are 
distinctly smaller. There are three distinct boulder beds in 
the maila nala, separated by sandstones and shales* In general, 
the lower part of the series is dootinated by shales and clays 
upto 60 B. thickness I higher up, however, fine grained fels* 
j«ithio sandstonee increase in thickness. isaxiwiin thickness 
of 11^ 0 la* in these rocks has been iseasured in the iCaila nala 
Imt t ^ tomisdtt iior^ «• well mm tti» scmti)* 
Alcot a ditttinat eequemit x^i^t^d ««ut(i«t@2i#-8lli8toji«*8biiI« 
units otmir^ in latlft i«oti«»iif towasde tht 
pert of titia fittM* tiie nthex* th« korison 
or i t in not of TaXohiar e^dtt 
at Imtt Xilliologieaa. and Atfioltlde 
witbiii rotiiee of miM. n^d aunmuti oootioo* of tti« 
Daltonga&ll coiilflold. 
BmiiUi aBHIBB 
In the Mtoxi&m^ Co^lfinXd tii^ t oerloa laa* 
ecya^ o^ onost oarbomceous eimlnst ooml and 
ainor tthalit Isai^fi. la txpooux i^i fim imd 
this teatlioaj^d tbti in diffo^'ont paf'^ a of tkm field* 
wtfi iiivariat}!^ Xm dlppiog 3). 
and, .f^mmt. c«otioioii « l?li<» ooutaot %hi» 
Bazulcior aisul the nmxm is mt mtpome^ in this 
Howttvert the fotmtXon. of mid tho low dip of 
t h w al»ut m kllme^r) &mth^m9% of 
timt eoxitaot ie noiml* buool, siuidttoa* 1« 
eomsm* grsiotdf and i» rnktrnt tbi^* Hiiiox' 
shaXet baad» with ott« oarhonaoeoue ohalo of four saetro 
thiokatos ar« aliio amioolAt^d with this mMmt^m* Thoro i» a 
area of no outorop oorth of Bho^ m(k thla me^  ponslbl^ 
reproiimit shaXa or oarboiiao«im« ahal** *shiM i« followed towards 
thtt wtat by a eoaraa gmlnad falapathlo aafidatoaa whioh oontalaa 
a ft. thloie coal aeasf axjpo««d north of iioial vlllaga, 
« ta -
la ftaut« hmd ot the riviur* Abaiada&od ^usurries its 
ttxpXoit&tloa in pndt* fMis hQTl&m atiute againut the nortb-
•AOt^ -tfoai^ iiirMt JCauXt wltii th9 mSAtu tGmm^B north. 
•xposur« of %h9 miutiitoiiii mntXitms beyoad th« coiit'Iuonq* tDe 
Jinioi ami Am»at On t!}« i>£ tite B&ltongan^  
romdf towarde the northern h&tk at tha m&tx&t & good 
section of oonr^ e gr&ineul s e n d s w i t h a coaX seais 
and siXtBton* CpX.4 A ^  is &mn» p&bhle bftS here ime 
iooluitloiis of nbout six of blaek 
and whit« quarSB^  mi& &mX% pebbX«e of p«ipiatlt€>»* 
pebbXe inoXiimtXono Qurxmnt bodditig studies indian t^* ourrent 
direction north. ^Is Bend^ ton* ininoj* 
i^ Xeo* AXX oXong the aoutsham (mule af th* iuausuont wctst of 
tlRQ road brl(l|;0t ^^^ mr%h of ijintghm iCftXao, n ooaX of about 
ie fb&n Dir^ rXida M of eaMy 
Hold dXfijr ond bas a dlmrp oanteot with a bed of oonj^o an4 aediua 
grained sand^tono. Hhim coaX wan worked for noane /ears la^  
and but ^ i c^ %q th« fXood,i»^ of the ehaft« 
tb« was 
Durgftuti geotion • About two lexXoai«tr« north^aast of PnXh« 
KftXttn* in th* Bux^ fujtti naXat th« t^Xohlr BusnUinr oontaat Is 
again not fuXly «j£poa«d» fh» biidaX aandatond of mToSmw is 
alttost hori»ontftX« south of tho Qndarittdih YiXXoisii in th« aaXnt 
ooarst grained, eomotiiiet gritty^* «&n4«it(»Etft« «xi>o«ftd* 
7hey art hlghX/ foxapathiot whitiah in ooXour and miXy xareXy 
fcrruginoua. {^XX baoda of oXay ara aoa«ti««» »»en towarda tha 
th« top* fh« «ntir» horissni towarda tho nortii ateits against 
tho oa«t-««at fauXt, wftst of viXXag* Bsau* 
flats - 4 
A - Eaat or road ridge, .toxiiit rivar, 
^a esctii'iiuifcxit; of Baraksr aurx-eirj. beaded 
at U&BS, b^ indfc un 'tiap, 
oi!«it bcttc:;. t,o tic-v* 
B - vaat 01 wiie roua orlat,B, Ajumiiat river, 
PaltoUiiaaJI ao®.lfx©la -
oont»e,ot of co^ ',1 n with 
(iundaianu on toy aid ^iltatoac bdlow 
HaJhara ^tm «outli of m^tmm irillajgd, a fmilt 
111 an alisioet dmrnthtown 
to aouth m&A brlooia* ^Icihlr rooka in a 
eont&ot on the mrth* ot Vtie fault is of 
the wr4er of tOQ wAtii the j?#s«tJLt that the ^owogeat b«da 
Qf %h& Baz^ata* ara aiipoaad in thia region* BxooXXent 
mxpfimmis of thaso roeka in the Sadabafaa aui^  Li^bi 
aalaa* At the oortfXweiie® of the Haflabaiaa and KmX Tiv&Wf 
a coarae gj^iaad, aiightljr falapsthia aatidiatoae etrikaa io an 
alaaat aaat-w^st dlractiaa. fewarfia tiaa north a f«w axposurae 
q£ thi» Bmd&tQff mm »»to th® &OKi£%umm of th® U^hi 
with the Olat^ ithaha aala* slightly weat of the cooUXuaaca, along 
tha LljM haXa. thara eaciata aa ah^ wadoaad coal <juar3£^  aow ftOl 
of sratt&r, hiii:»t outoropa of thia eoaX aaaa ara aeaa at a aumbar 
of Tha of tha aaata i® pa^haft ahout thraa 
siatras aiid thara ia a ona aatra tkiok layejc of f i^aola/ at th« 
aX0Oi towaMa tha Joi lA^bi aala« ferirugiiioua* 
f alapatlilOf ooax'sa to laadlua gxaliiadf aan^atoma ara axpoead* 
Agaitit a tar tins tvm thm ooufXitanoa of tha tmlm 
with tha sadabaha naXa, aod proeaeding toimirda tha north along 
tha 3adabaha» a aoaraa gx&iaad maaaiva aandatona ia t^ xpoaai 
whloh oontalna about two amtx^ m thiok ooal mem* fhia ia 
auooatdad bjr fari»»ginoua grlta a»4 fira olajrap tha Xattar la 
axtanalvaXj ^uarri«d« fha Ban^l ooal Co* i<td. haa haan 
intaraatttd in thla ragion for a loni; tlaa* fha ahaft for 
mining th« Hajhara coal um la about S^ O n* aaat of tha 
att4ahaha*i4jl>l oottfXuaaoa. fha folXoirlhg la tha ahaft aaotloa» 
aa aupi;»Xiad hy tha sianaKar* Hajhara colllarjr i 
Plate ~ 3 
k - liorth vf colllfry, 
Cos.li if Id •• 
A, view of aivn c'Jji\y cjuarry 
B - Worth oX liajhara colliery irom Wi® lire 
olay quurr^s ii^ altoiAi^ tui^ ;} -
Ferruginous Ions uloti^ the beudi^ oa 
toi» oi' rir® cla^ ^ criowii^  coucentrio rln^u 
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StartR 
fja» 
Alttvlwm 2»15 
mrfe 
llilUeli 
gwy oie^ r 
rlr-w uXegT V«6g 
Dark clegr t .21 
aoaX icdf©rior t .§2 
Soaaetoim 12*19 
coal 
BToiira twadototte 2.15 
$balQ 0.91 
Shaly ooaX 1.54 
Shaly 8aod»toa9 0.60 
Suadstono 2.74 
or«y saculstojat 6.70 
Saiu^ tttone with iron pyrite 1 . 2 1 
0.>0 
coal inferior 0.91 
S£talo 0.60 
coal inferior 0.91 
Bhaie 0.60 
Slialy eoal 1.67 
Ceal 
Shal« 0.05 
coal 0.71 
Shalt 0.60 
9.29 
30.48 
42.06 
46.95 
50.90 
Abotit 100 a . aort^ of the olmft, a f i re clay quariy 
(pi.5 A) io uOiAer produotion. It ha» m its top a foringinous 
band of 40 m* thiokaoaai ooours alon£ the bedding pluxie 
( pi.5 B). B«low thin itt a band of white and blaok olay of 
about 40 09. thiokneao. Minor preoonaolidation aluikpiqg ie 
seen in theae balok olaya. fhare are &&m weathered sonea in 
between the olaya ahowing coaxeaporanooue weathering, ^he 
base of the horison le a oarbonaaeoua shale* A ooal aeaa of 
about 1.5 aetre thiolcneaa at a higher horison ia axpoaed 
aouth-MMUBt at BRndwai and waa mined earlier. The aandatooo roof 
of thia aeaa ahowa oxtenalTe preoomsolidation alusping(fl. 6 A). 
A - North of tioriiffmj Coalfinlci -
Currtsii'ti beautfU auax-ae ^^ ruxaed r^ r^aKKr 
on top. curx:eax. uxvtiQZ:iua tj Um l e f t 
B - wuat of ijai-wadih, J)t»ori river, Hut^ ir Ooi*li'itoid -
Aa erra'Cio pej^ oiatite boulder la 
Ttolciilr huxxaatoa^ 
« ai -
Mm aytn * In tbe nor'^ e^m of Be»<iu & ssiall 
jt&teh of mxvOmr rooks rtnta uiiooj3f0isi«)>X3r Talobir 
2iQr'«l}»rjtt boyndajiy ot 1& ana 
dovro^ tilirow ia tow&rds tlis ^xmmi ijaiam&i. 
Telohir Ij&v© toeen due to a, HIiW-SSB fault, which 
ima u^thmm te iKtrnt^ m xa the nala, eoutft-flaei 
of aairn, iiaaealtor the T l^&hir ^telea end 
etm& irlt^ £1 ave^-iaf. fijo mtM gjjjjituwr© coa'tein® 
aotttl^ im(li;m ^mlatt^ eaiidslon^B -^ Ith a tMn bed of 
ooouxTitig to liiufi gmndstoiit 
vontAlUftO mlm3:mim fltiti la 
hrnml of i^ lii* min SleMf wjltli WMoIJ 41 ahoisw 
sijPODg 
somli of Xool rlvoy • Aioag uha ©outtoom baak of tho Ko«l 
rivor leoXated expoouroa of oaud^tooes mse seen* 
Apart £rm m other oacisosur* i» «o th* oouth smd weet 
of the Ko®l rl'irftr. 
Vise BckrmisKir of tJtio c^oaXflold oontftin 
tt w^XX marked ooareo isx^aaed mm^Bt^m mkth smOoMizmte 
obaXtt0, a» uXno a ooml fteum* Bu« to tho «tirong northem 
bounding fault. thA jfoungttttt of t&t luroa are «3cpo«od in 
%kmt direction. total thlolcnoas of ttio Bazmlcar bodo in 
thia fiftXd 1« poasibXy Imm than %m m* sa&^etones inor«a»« 
in the miocasaion to tha aaat^ but onijr at the ooat of timX© 
ani ooaX. Almost tbrougbout tht ooaXfieXd tii* strata ajra 
Ukmri&oJ^ Xow aippiog* m thm fitld ia £xm 
or pal»1»l« hox'ieoim* Hot tti« 
diiow dm&ity B»pAmtlm Qt j^mia la diisgX* 
uialti^  of a«pci«»llBi.oa» 
3mio iCTiTai^fss 
MO basic iiiti^elire betstt 3P®cor<t«(l author 
f£m thlQ mmmifi these imve h&m. duftorlbed 
Hugh«a (1872) tm^ mf <1930>» A. AolerAtc Ojrfee m&r Slngtawi 
Kalitttf reoorttoi by m louche (1891 )t trends la a Bs-st/ 
direction, trRv^rains t^ ® ooul ©eiw* Except for a few loos« 
a&m near th® ©f oid wrkla^s? wmt ef %h& 
Dalton^au -^aarhwa jx^ odt ao othti? of thle d/^c are 
m^n mm* Dey ima limmt^^ a iii & s&Qtloxi 
at ) tmi? xoo^ lias bom r^eoraed by 
Hugh®® (1872) fro® tfe0 of ) wh«rt 
i t tto® falobix 6«r40»» 
SfHUCfUiil 
faultj 
northern bounduiy tAuXt %xi th« j>tvlti>nfi«i4 
coalfield (Pig* 2 an<l tr®ii&« Ua ^ aliaont eaot^&st diroo-^  
tiosi Mxd along £he south of and the north of 
Mm viXlagtta. proei north of B&sUf to tho etistom end of 
thn &roa» this fault mikXka tbo contact batwatn th« falohlr 
and tn« A^bmmm, mrther «r«et| thX» fault btoosM 
th« iiorth«ra lH»uiia«xar of th« mr^mr and htis m timm 
th0 if«ar eMab&im ml» the dma tlirow 1<» abaut 
too »• ^hftre aro two moire fauXts In m i^tiara ar«« 
in lOiaoa^  easVnuet airectioi^ imd ore slciiXar to 
tiie Niamey In mmll fault ooair® 
and fcreiids l» dlr««jtion ^uot north of Bafiu, 
with a dojmthTOw of abmt 20 to 50 m- towydo tiie oouthf a» 
aieo two taponeveree fault© with & dawa^ lirow towards the ©outli, 
which 
tiSTdud In tfho HW'^BB dlj^ otii.0116* Otsto o^ tiiG&e forsaa %hxi 
fooutiitary l3otw»o» th® falcbir cerlea and the /iroliaeaa foraatione* 
and the oth^r weat of Baeu In & JHiW^-OSE direction aisd 
foma the boimd r^y feetwesn tfe® fRichir aaa th© Barakar ssfiea-
oattroX aa<l th^ m&te-m gaitt of the ia 
ompaz'utir&l^ trto frm faultiiog. Around Biebao tihr«e faiilta 
have affectad tije Arojm«ma8 tfeo 'fulefeir Serloo »tth the 
r«Bult that th« rooko b«QEt oicpoded in th« foxm 
Of A horst* oao of th® tml% ia 4iar«otloti 
ana «ff«ots tho Talchir n i^clm north of iOar with a 
4omithrow toirari&a tho »ortll» 
Of tbc othar iaportaat fauXto in thts ar«a Its a 
bouml&ry fault botwtt«a tho beds aud tbe Aroimoaa 
foamsioae woot of It is a f:iuit of aigb maepai-
tudo and io smrk^ d b/ & ehcarlu x^ om of tbe b&ds« 
AS a ro^uXt tbs bouXdtir bed and tbe youjager borXasoa of tbo 
mXobir s@ri9» abut obXl^ usXy towards the south«^«8t si&aimt 
tbt Arobatian foraatioa. yhe faaXt ha® a downthrow tovmiKla 
24 • 
mid it tmnAa in a trm 
SiOuth.»mG%»rn j^rt of %im ooalXittld ui^ to aujrisautl vlr^r • 
Its extension farther mrtl^mt sxpeoted* m 
expQmm ia ai&aa al^ s^ g xtoutli«ini b^ uchdary of the 
Qoalifioia* file tliraw of this fault «irouail WtHl tmy tm 
^stlaattid at axcnmd tOO a* 
fhe at aatbaifwa that both m&t^m 
end ar« faulliad asid eaolase the 
«atijf© ®xj?o0Ure in li^ twe^ a* ttorth-wt®t«m beundaiy ia 
Kast of th« vUXai^ a It apptoro agaia timt f 
icwa faul^a im '^e a i^ioat a^uoesad tlie be4e in botw&ea with 
%M raault that tha r^ olca tiav'e i'oldad (FX* 3 B)» 
ia tfcm ml^ of foMiag ia tjsia fieU» 
Due 1&0 efcwi lacSj. aA*" gootf. imturo of Uie 
fault plana could aot be amdi^ in dtstaiX. Howevsrt aappii^ 
at th@ rack imd atudj of t^lie faultiiag i^ attara ahowa 
that th«ae ar® all aomalf grafit/ faulta witlicut aa^ strlka"' 
elijp ooffipan«at, aad are cartaiialj poat«d©i>oa(ltioiial ia 
Tha atmotur« of b&aln^  baaad an t^a atu<i^  tb^okataa 
and £aoi«a variatiaaa and m fxw ffloaaared atratigrapliic 
aaotionat Ijaa diacuat^d ui tba mx% ohaj^ tt^ Jc'* 
B - mfm C0AIFI5:Hi 
39alX (1880) naaed tbU coalfiald aftar villa^a 
Hutar^  whioh la locatad on tha Xaft \miik af tha iCoaX rivar 
aiad liaa in tli# iianadiata minitjr af tha ooalfiald. It ia 
20 im» aauth of the l)aXuoa«ani aoaXfi^ld and Xeaa than 13 kia. 
• 25 
soutb of tim Istnt aondmum mt On 
^ie mtupaiii and the ea&t 
tilt Aurauga Coalfield (Fi^.l)- flm©, with'th® e3Co«pti©ji 
of tho 0outii» i t mrrotrndeik eoalfi«X<iti on all f»l(i«s* 
m& ijst jwuijliiy ia 
lajua mM'wi'S abaui 20Q a .^kia* l^i ai-im* fh^^e dlBtinet 
ialoMr* acua tss^km^avu Garitto wejra r^ cog** 
iilacd B&IX mixtl^ mt ILntsal^^lml grouna*. 
Buoti (impul^ liftiied WH-'M) ttoee i5>ir«s 
bui mi&or «a.t®mtiO£ui iis. ^c lr boundariea* 
I'lao tioijal aareo^  oeawpled by Vhd fialcdair la aoapamtivtXy 
mmXX oavera onl^ about 20 sq* fhs largeet ar«»i 
«!ibout too if» Igr BamkAr Maiiadeirtt 
be<3L& are ejc^ osed ooXy in tm west^ra lit the m& 
fhn folXowiu^ Imis btitaa e^tabXlelied 
in mtBJt CoaUieid 
B«MI4«J latmtfiiir© (Bol«rjtt») 
trpp«r GoMmm, S«rloe 
I Uast^ ter csriea 
hamr cmdwanifc f troaional teeak 
I micbir 
uiiconf ojnaliy 
Arohatan sohliits 
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TALCHB? Bmxm 
fha c^aXohir sox-i*® reats with a p^ ofoutua imooafoastiiiy 
oy«r Arohaeaa ayattim. -ma iatiar cyapifia© aaioi^' graalte 
frith y&tahm of mtiimorpMti«e, aad foasio and aoid 
i3fi?ruBiv0»« fiie 'Talohir iB owriapist^ d jrourig^ r rocko 
an a 3Lar^ 'e ucele ifith tlm result ttet only sisall 
of rosks are ee^ay but whtroisfer i^ t ooapriscs |}oul4«r 
iisll&ma^ id a af tiie mutuaX 
Gt %hm0 rm'mp m ^mu iia uraad oi tlie 
Huii&r i 
ISaa^ adih arm - fh® outcitjp of 'i^lcitir series 
is iio0ii aroua^ Daawadih -vlllftg^f ^Imm %m 
r»eojrl rives' ba3ak», sseist of the Al»out Jslioaetj'© 
3aortli*-we9t> of Bai^ a&iht lUsoonfoxna&Xo oontact ol' faiohlr 
xooke with the Arohaean forgmtloiifi Id sttea. Here l^ aXokiir rocks 
are & greenish oandst;oue» wiiih m rmi^ y tbin at 
i3a0«. However, th« oocum In eioall, dieooiibimout 
liixiii&a* .^ r^ratioa tipfo t«5 leetre diit»@t«r are @<ii>n (FX* 6 B)* 
iacluaione cosapriae subyotind^ d to rouiaded j^rauaite gneiaetSt 
uujartss, blaok quartsitef ami aQi|>hl^ oXit<»$ po««ibXy derived 
Tji-oja ^he aearfej Arch o^no t©rmia» rio ciiatiaot &tm%i£iQ&%Xon in 
mrked in bed* eome south of the archavaii* 
^A%lchir ooatact, a large coftr«« 7A) dyk© 
tx-mdXtx^ aXaoai in dirwctioa croaiat® the river. 
Plate « 7 
A » of Bai-waaih. jHiori r i v e r , iiutfor 
Coaifieitt -
A dyke 
Talohir saiiiiLU-^ oiatt 
" ---tV 'v 
B - V?est of Barwadih, Deori rivor, Hutar 
coalfield -
Talohir eandstone 20 m. north 
of dolttrlts contact• Note aeveloi^eat 
of 'pax' Ilk® bUfit^rfc 
V. 
A - ox' Jurwaaiii, liwori riv«r, 'lutia*-
iuiu -"Of-
i'tJiia iM ••iiiuiU* u-aiaii wouc. 
. - liorTitif^aiiX^ o£ jrawir 
aichir ola^e 
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do3.«rite liaii indumted th« surroiwditsg san^atonee and 
like eaXeax'tious patches Itav* daveXopsd in tli« smkd&ttme 
(FX- 7 B)» \)alk of tho todimeato In. the l>norX sciver are 
medium gjralned calcmreoua sajo^etone of ^eXXowlsli gx%m coXour* 
Isolated lea&«a coi;sX©jaer«!,tsa aXso ooour (PX. 8 &) In 
youiigor eoquence. The InoXueloAs are malnXy of grtoiite gaeies, 
velii QUtirts aatl TaXoMr ehaXe, tmA the maxSmm eisse doea laot 
exceed 30 c®. south-weet of Barwadih viXlege, and couth in the 
Deori river area, 5aXdiir skaXea and cXa^ ra of yeXXowitsh green 
ftOXaur are overXappe^ by the Barakar series. 
on the eastern Hide of the Barawdili v^illa^et the 'faXehir 
tisds are overXappe4» very IrregwtXarXy by the BaJfafeUtr and 
they have oXaye and ebaXee with sssaXX aiaounta of aandetone. 
fo^r^i® the west, upto BorlXong and Htttar viXXagea, the Deort 
escpom r^e narrowo down with a coneiderabXy reduced thiefaiees, 
aood exposures of cl&ym 8 B) are eeen in the naXa west of 
2>eori river. SotaX sjeasure^ thickaees of the TaXchir rooks 
in Dt!>oi"i river i^ about 75 to 30 m* 
Hutar area - She geoXogy of the area to east ansi south 
of Hutar viXXage has been coapXieated by a series oX faults 
A bouXder bed of smaXX thickness, exposed on the 
Xeft bank of the KoeX river, rests unsonrormsbXy over the 
Archaean gr«nitic gneiss and it is suooeeded by a stedium to 
eoarss graiiied, yeXXowish grem sandstone and then shaXes 
and oXays. This entire sequence extends to the west, with t.he 
bouXder bed pinohln^ out and reappearin®. in the central 
G E O L O G I C A L S K E T C H I N T H E V I C I N I T Y O F H U T A I * V I L L A G E 
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portion, however, outorope »re very ecaatjr. T^aXohir bed* 
ovajfiappttd the mvs3mv Seri«o Imire been repeated 
to wtrike faults treading about ll75®E"*ST5®?/ aoi?oaa %hm 
Koei river. 
filmic * AiKmii a klXojsotro nurtli of i<ihiiro vllloge on 
iiittiv&stin^f isolated ftxp^&iire of f&lahlr beds is (Fi^.7)* 
in II easayeill aftl&t m8t«»<f0»t fault mxkB the ^ouMar^ hetwewa 
the faXchir h&^ B ArchaQ£&a for^Uooe* h% the bfMse 
or the T&Xc'hU^a io « oiiXcareous which auco®«ded ^ a 
boulder and in tarn t^ y oEioar^ ioug sae^fitone, 
i&imlm aud claye- fsxtmr eouth, thiroe ro^ks ari) overlapped 
by the Baai'akcir B«ri«0. Iii the aaatem psirt o'l this area (Fiis»7)f 
an iat^r&Rtiiig r«latioiiShi|* of JTauItljig tijij laurusiv© doXerit® 
X& 00m» JiM €aBt-»e0* doXerite ia th© west 
temi^i&tds cidruptly ageilmt thu m r^'Uiam bouoda^ t'/ fault» ijrfiiQg 
oul; o^f hy the tualt* Hi the nasii this doX^ritfc dyke ia again 
out off hy a fault, feut ie 8©m to coiitiim^ ia tha AarohiseaiMit 
thereby ixidicntiiiis th»t i« older than fmiltt 
Jutt'C «aati oX i^htoi-o viXIa^u, in {iuaur|>ar«wa aalft 
oectiou» a tixpoaaii} of a oaXctti-uoua eanaiiton* at tmsef 
thti cXo^ ' 0:1 t&pt it^  ot^ mrn vhio la »ucc«s«d«d by eo&r&e 
gruiMBd uandibtout^ y wiUi & ^i^hii but itiuvlmt difi'ermwt 
itx tho strikes of rock iTomavioiitt* 

Arta lMitw»en aM iglimro - this i© om 
^t the iioftt iiitftr<i»tlii£ nrme of the coetif l«>ld« 
ftaaXte in this wcm. &r« orose faulted and imQlr& thcr 
S^iohiivBftmimr ae wtXl an the ^aXcihlx^Afchmeim houndarloa 
(Fig* 8 A 9}* north Bl^a s fault of high 
te ft je03riBh-9Gu.th I^ J^ iog® lUlehif" shaiaa 
in eo£it«ttitt with th«i \r(iMtnm roaii£a» l^ hii bt^ tds have 
in this liJr&a du^ to a serl^ &d moxfe qt leoo 
How0Vdrf th» ixiajte of tv^ s acsfrisas aruehed 
anti diftturhed shal®® aad m lih© uarth-east iiiliar 
of Arcimemia Cf%.0) ia by eimlsa sand cXiJ^ s 
the iserifja. 
Biadiii mmo. ocod axpotiures of tim talchlr aro 
the Jimia Bixdm f t ^ ehow 
msuaX a£ieonl'oi'mbX» coiitaot Ita tht i:jou,thHir&@t and faulted 
OB other eidea, ftecro JLe a thia bed o,t.iih<i 'tee 
3?®0t8 uduoafozmfeXy owr iuad le suceutided hy a 
ocfinm yeXXf^wleh fsadss^i:® (FJlg.lO). Thio i©^ Xa tura, 
euae<s»ded ugr ettothar hoitXdor teed petobXeo of granite 
gneiaKeay quartzites^ T«ln t^X'tz eto* jnKf^ iog ii|>to 0.5 ceatXaetzre 
di«uatt«r in fomardm tht noi-th this uttqueiio^  xsi suo6etd«d 
to/ 0«ad0«c»it«(it mad oXAyt, av^rXap Igr the youageff 
B&mk&r pottks0 id diotlaot la thi» iir«a. 2'h« totaX thicjcn«e» 
of thl« e«tiU«no« 1» SO m* 
B* Gaphl rXveir eresi» of tm hiXX, 
eiaaXX of foxmtloae aro overXupp^ cl hy the 
Mahadava bcrle© Large her© aa^ oovtrod by isor«« 
j t ) C t O L O G I C A L S K E T C H S H O W I N G D I S P O S I T I O N O F T A L C H I R S 
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doui^ tfuX if thest Oolong to th« ftdoisif or %h« Bmksae 
Pfegye aaa f^aapUpuni « mm tim north of micm viXJiiigCy 
in Koel Timttf m mtvcm stirlp of ^lobir Soxmitom pae&ds «etit» 
to t^ SapM river axiii ^Imts ikgaiiist %tm £ml% the 
la river at the ^m a vwjr ^ t o i»ouM«r 
mhoMt 70 esi* in Id dee&f aM is mcom^H ^ 
a thin sandstone teM of pivkish oc^ ouir* fhia io th® 
q£ the m^^ mnm txm Ulie wast. BftSt of SftpM rlv^r* aa 
£ucl09 aimm& is nota^ (PJ^-10)» fbe 
^mdmll^ dimppG&mt ii^is^ plaoo to shaloQ &M ol&^&t. 
fh& ;0imi9h 00MBtm@ m tap o£ bouM^r M in mphX 
hmmm to of icoult isortli-oast ot 
tmm'mmii fmlt i » tin* fMiiet, q£ icml 
shows oxooJUeot nscpo^ suireo of baBsd ^XoMr 
m3& ol i^ suooeedii^  of pebbly oaiodlatoii** 
m wttXl as tbd boulder b<»i» fhe ohaXoa r««ti with profound 
imoonfoxmit^  on lam Amimma. fo»aUoiiii« lUrnm ucultr i^sig 
ArobaiMUi rocics e^m turpriaingJigr f^d^ and do not ebon tbe 
iixp^ ctod stmn of I'bo top of obaXon ooiotaios 
^ilMi ana ooorso gmlxMd wbioU gradualljf 
highly bouJldor/. h^o hould^ vm aro subrotmaei to and 
in ^enonil ii«a8U£« about 50 m* aoroaa* Tbegr iaoXude ^mnln^ 
aillolfied fault broooiat 8obl0to» 
p««^atit<i« aad abalea* tSha bouXdax' btd ahowo diotluot 
3% -
0%mti£imt%m» it ist ttoHf tlmt water ism paXyed 
n i^ ale in depoeitio^ tli08« bouMer bede« 
Area .between Jamptipianl itncL si^tbatail'-* ^aloliia? 
oomliitiuQ^ to b« ttxpoaa^i to txtm jaaftipanl to 
Sfttboimli the a^storemo^ t ^I't of tho 
toaaal ahaXe imd clo^ j^ ltioli out and tise bouldor bed becomes 
piroaiatait about 12 la tlildmrnu* fim houM&r 
very witli low dij^ e ovea? Aroibaeaa fomatioat 
find «hoim &%vixti£lc&tXm* Bouldera upto 60 
iM i;>abbX«o olst, timtimetm aoroas are vojc:^  
ooBmoa 9 h)* tlJ® bauXdem am omj^ osed of 
ir©iii gti©iaa aa4 aafliiboXi1i©s» Graaito 
bouX(l«s*8t apparaiitX;f!F Im e^ aXzalXariti«s» with thfi 
aSjoinlQiE kmb&vm rooksm aatriz of %lm bouXdor bed is 
$M colour «ua4 fojoao about^  throe quarter© of the bulk, 
it is eoiaposod of f©Xfi|?aiilii« grit mtA »ilt« Tito bouidor bod 
is moooo^&i by la^ iHSim grained oaadotontt* witbi tbi» Xanseo of 
OiXt«tOQO# 
of tho TuXohir foimti^mo oouth of tJtio 
mt&r ooaXfi«X(it betwo«a JBiada in tho «r«i«t and oatbatmi ia tho 
«m8t» diopXtigr iatojnistlaiS roXotiomthipo O Y O J T a diotaaoo of 
nbout (Fig* 10). fho bRBaX bouXdor b«d at Biada i^ x^ duaiXaar 
into 9ikale* ikoi^ th of pturro and tboa* abalea oo»tinu« 
upto Jasptipaoi* Th« seoozid boriisoii of tho aaadstono oxpoaod 
at Binda d«v«Xope into a poboXy amdotono in tho sapbi rivof 
ar«a and tb«n a vtxy doainaat bouXdar bad toward* tb« Jamptipani 
A » Jhama naXa» southern ^art oi ;:atar coii^ l^ 'Xi^ la • 
A view of !?aj.cnir bouxder bed ( aoaie 
on petiioaxite)* contains boulders of jt^e^aatite, 
vein quurta, granite etc. ?To orientation 
B Sast of imtar, Xo«X rivert utar Coalfield -
JlRsal tlbUrukar uoi;tt,lon6rat« con tax as 
Bubx'ouncked to rouuaed (loax* 2 om«) ^ebblsa 
of graait«» win quartz^ quartzj.tet ohert eto. 
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mB& smtMaX naOjUt fh« hovl^m &% ov^rXapptd 
bjr th» mdkB aM is lagr ooljr 
aaodlotones miA «iXt8toa»ii toward th® eaot* l^es^ j^ Xy^  
SMdic&ttts timt thm« iKsas ware la Uy mt^r and the depositing 
m^mate m m flui^tmttxtg* ^he point i@ a^aln (il9cm®6«d i& 
Ohapter VU 
Deori * 4bout tiiro^ eouth of tm aUox&mm 
mi» Bdori riir«r luetics m Imig mrrow putoh of tise 
Taloliir atrieo is Xtt Beoirl river »e&ticm» a 
!»ould0r nbmt two thlckp ^ t h 
&md&Uinem md ^v&rlieu tlie Arabaeaas* fhia mtire 
hwlmn e0ntiam& ©oum-wiiet uj?to the west i^ f dmssms, 
I t ie comfletdlgr b^ tt« mimkiir mitieo* The 
relaUm&hip ot this l^ ouMer b&d with that of Biadet mrm 
XfSf imfitv^X', not oXetxie* 
fha total atucimuiEt ^hiaJmese of the mitfhir 
to*mjMl« the mrth of Beorl i^bmt t o a . Farther 
w»at« i t io fnuXte^t bmm ita t2u# oouXd 
not Tcnfax^ e tho oputh thft maxisatm 
tbiclmvas At Blntia al»out m*t wiiloh 
tovftxdn thfl «ftiit| whctiHSk it alxio t>««a 
jFOUDgar Uaralti&r 
BAHAKAE 
l^ he Bftz^^ is wail d«vttIoped th« Hutiur' 
coalfield and shows wid* vitrxiitiomi in texturs ood gxaia mlM* 
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Tbme rockn torn hi^ h^ rvi^ed Mi ls toii&xs&a the emtp but 
in tit« mmt m3t9 t&cim fom low XoadB* Bm^ of isapazi^t 
ftaturte of th^m rook© ia part® of Uin Hutar 
/ 
OoaXfl«M arft b^ Iow* 
Dtori .^i^tioft. miA f e a e t f t r a wi-m « Oae ©i^  ths f JLa«»t 
ii2)id uost mm\lQfm of tts^ l^ower Bax^kar Iteds X& B^m 
along Btori About %hrm feiXeset^e aout)v»we»t of 
Basiffiadlh villiigo« then® root oTdr the faXoiiir with 
a ditttljaot ovtrlap* fhe baaal t}&<la are @oarG« gralnodi 
^itaivs iiiiodttttm** witti &, alight tingOf nliich is 
li&rl^ Qiiaodoue Th^  biillt: of tho e^imntn 
%n tl:^ entire eectioa ooarao grained t^rmginouQ 
0itMatQii«0 with Q&rhoxmomm atmiee 
asuA All liode low dips townrdo the aoutt^ . 
Individual ooal SQuan £rm m* to two lis^^etres 
in Oa ttm two 0ia«d of tiie Doori rXmr$ near th« 
irillftg« Iforilon^t dcaae &t eml &mAM worlsed b/ 
Fortlaaa a«««at Co* Bwtwdtta %im Qm£lmmm Qt tt^ o Eeltui mtA 
%h» Giior&iiua im^it witit t^e nmxl jciv»r» th^ bodo tlattm out 
aM mnt ik^oiit bozlsoatftX* Hortti of t ^ (stmimmm <m$l Beoxri 
oouflueuo® <iip« mx^ toirarsi® aorUif wit^  
refltuli tlmt th* noartiiftxa is towsii<d» 
thtt i»outb iA Dttori river 
Th« hilljr wiet ojT Baori rl^r» coKprisca uaifowOy 
eoiirii« m&mlv taixiotoate which ferruginous and 
oocKBiotml p«blsl« beds of ©laall aerinl exteut* Sht 
peroent^ g® of ehalo coid oo«il soitaift deoraasoe towards th« cant* 
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All th« iQ thio mrtft low aij^ s* aandttouts are 
Ttj^ obftracterintioy with large pat tuid th« ahoxwaum mil^ 
has fi ai3«iiii» goz «^ out nmtidatontts* tiO»l 
]mY« ai^ arp ooataoti9 with ooam 
shsi^ i maiim m vtsxm 
to^ii thii!ikam& of BaraK&r 
mlong tte© m&ri, riv&r is 
^ya fCoal im^ riY«r» -» EJtotpt for tim area 
north of liarwai the arsa botweeik th^ aaa 1« 
part of a hiil^ r tesrmiii ami thiols forests, fli® ia tiaia 
ar«a ax^ l&variably low dipping arid ora fioetly Qoapoesd of 
(Ooar«ia gmlaa^t immi'f^t farjatgliioua saadatonafl witln oocaotlcmal 
shales <imtX a^ ams* 
Eaito naU - sligistj|' wuat of tfcw Kaliia f^Xa md tue 
D o^ri river ooafXuimoa a ooaX sfiuisi abcn^ t a metm in thiekatatf 
ia off«#t by a fault tvemSHxm "^ ft® bae© as well 
as tht top of tiia ooal a»«iB iiava aimrp coataota wltb m^ dixm 
to ooarsa graiovd folapathia aandstoaaa^  ail atoaw 
ooutkttrijr dipa of Xa«» timn 5 Tiie jouiigar saqueno* 
i8 tha nala oontaius ooara* to stAdiuu forxugiaoua 
oaadatcKUia witin a Xazga uuaiHir of Ixmda of oarbonaowoua 
9hal«»t clajrai farxugiaoua shaXag aad flxa olajra* 
Ohoraauai md Bhardbaria^  aala - ooath 1» tii« 
Qhox-aa^ wii aala, froja ita ooaflutacn mlUk %m river, sh® 
aaXa flowa through a gorg* witii atetp waXXa doalaaatl^ 
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of Q0fir9e grain&tl mfi with oooii0ioaaX 
&t mdiua gmiued tt&ndoiionta* Farther 8outh«iist 
of Kj&tto<iuti» vlXlftg«t beawsa griticy with 
oeoftnion^l of p&bbly or ttmall 
esjfJUii BtUX t&ffthm muih thcia* bads vex^ 
low AippUm ^ ^ Q^OM® i^ ladGt horlsont&l* fhe rov^m^l of 
dips the north is «e©ii about fly® lsiio!a»tr«« south-aoutfa-
w«at of the of ahojensiiai mla mlth the Beorl rivcrt 
inaimtii:^ tMt tilX the h&^B 9xpos«a in %im Doorl riv«r 
3«otiim g«t' tilong thin ami* tmsik®* south of thist 
upto mximi Ktet tmidQ of modium ipraiicitd 
&M ferr^iaoito 3fi&dston»a» oarbosiastoua 
a&a which sro mry highly formginouay are 
itxpmo^ ia tho ahomsusti SSM* ^^ omeii^ o tho mu%h$ ^loag th# 
B«oiM jrlfoirp oM^r hori&ona oacposs^  whloh Im e^ higher 
of earhonaooouo lihftloa ooaly wi^ dominmat 
mialv# fhi« hQicim^ t^mAmU^ j^ Bmm into ah&l** and 
with * ooaftl<l«rablo r^duotloa 1» towarta 
tht aorth-wAct ixk th» Qhommmi SSM* ^^^ f lr« 
oligrtt imd aiialM iiro a&soolatod with Thin 
eatir« horlmn taJkwii « southntrl^  courso oouth of 
viUago th«a ouddenlj^  swings to tho w^st, flnaXlgr 
«Uittln«^ ugainat th« houudiusrjr fiault tovvardo the tsouthwcut 
of mrwfii Kulm^ 
marilch»r neJLa - Fran th» Ko®l riv«r ooufluenot with tht 
Duarikhar nmla, toimrd* tho oouth, ooaroe laaaslv* feXapathlo 
sandatouaa ara aaaooiatad with ahaXas» ooal »«aK» aM ttom olaya* 
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fh« ai]^  direotloxis southerly* Ooal eems sdmr^  
Q«>3Qt«»«tfi |«rith tho oonrae atm^atonto but nmjc top 
of %m aecition aoeooicntttd* laa i^iw 
part, oifgr are also deveXoptd aloflg with %m ©aiidofioaes. 
ilXgbl^ with ^Most horleoi^tal dipn 
ar« nbout klXost^tros aouth of thm 
w h w u m r i m of t& imlai farther 
aouth «ttd abottt t ta i i north^mt of Miajimi Khmrd, 
diiJfi ravwsttdt towiiri© ^he aortb u-M ej£j?oaur«8 of dcraimuatl;^  
equiiral^ot to th® 
horlootx of ahoraey» a^ re mm, 
mM « Fs^ m urn Qonf lumm^ of mln 
Kool TXtnXf %tm mm^ st^qumm which was iia Tiimrllchair 
tytXa la ^uttiro a«i|uejtoo oont^i^ umiitly oo&ns^  
graioftdy iti^ hilj^  t^smgixi^m mm^Btnitm utid grit&m m c«rtaici 
artiaa iiertf whloh najr imdojrlaia to/ isiimlm md oorl>oimo«outi 
shaloftf m outoropa could oo mm* Mm iifi thio aaXa the b«td» 
towards th<j aaat. 
gitfaatoi ggptioa fhe satbalmt naJLa ufeowo th« mout 
ijeportaat aaotioik of the coalfiala. bada ara rapeatadl/ 
faulted md haaoa tha atruotura and the atratigrapti^ ara 
difflouit to daeis^ har. South of tha oo»fluaaoa of thia oa.lm 
with tha Koal, a lax^a axpo«wra of grlta» with northarl^ ^ 
dips, ia Kara tha axpoauraa aug^aet that the axla of 
the baain ia towarda tha north and the rocka aacpoaad ta tha oala 
5? 
l»eXong to tiio mmtti^ m liiafe of tho toanla. About a 
of JB^ i^ aly oudd^nl^  the dlpa swiug to aouth and a 
edftX ttoaaf »bouti m%im ia is This 
«o®X iB iia feiogathle gritd oud thi» horizon i© abruptly 
« 
interruptsil figr two faults af BaXfml* A m^^ or eaaVwi^ st 
fmuif; osovdeii tlie oaXa and a hot dj^ rlag ie hore* 
of the hot apsrlag, a yebfely grit lo 
^ i e grit shows highly siisttirlMja dipo, obvioueiy 
due to mi teportsuit ©aot-^ reut fault, south of tfeia fault 
Lower B^ r^ dsar with a setro thiok QmX eoara, aro 
fhi© followed ijy ooajpoe s^rataed smidatonoa end 
thia ooUdiiomejriAt© r^awarao th® ba^ ® a "&hlr* 
with ooar^o gmiJ^ d^ js^clatoQe m€ a thin 
GO^ X &msat ah<mt metx^ iM thliskmrnt ooour. m thei 
c<;Ba£Xoa«!X>ate& thft pehbXo^  upto aoroos 
an<l eosyria* aotitXjr m&Har to mbmgal&r ^IXloified ^uarteittf 
v«|ja quaHst gr^mlto i^xulmmBf j^ oaaibX^ derived from the 
adioiitia^ Archa«fm t<ir^ii>« fhis casgiomomtt riiata dioeon-* 
forsaably ov«r th« TaXohir 
aouth of BftXbal - ?owa»<l8 th» entreat south, from th« 
ooofXu«aoo of th« Ko«l riv«r aod the jeaj^tipmii aa.Xa« ooars* 
imBQtVG am^BtomUf with a f«w oarhomceous ahaXo 
are <ioea» ?ho BarnkAr 3«ri<i« has oa utiaoaformabX* coataot with 
th« uaderX i^n^ TaXohir rocica* A hiXX, oast of th<» SttbfOmi 
mid Ko«X ooiifXu9no«t iMportaat r«Xi<»f f«atur« of the 
hill Mfi axk &lMQBt €B,Bt^mt mxiBp it i» about kiXo* 
m«tr«® long jsnilnly cs j^^ osefi of Bairakiir gritoj w&tcfa 
ikr« o^uivaldnts of becis a^ ten in tim ed^ol&iog 
eatbttUzil oaiAe k m^or fault i^mn&tt a l l along tht; 
of lilll ia aa diirec i^oja* 
FvOel rl-rey - Koel riiriir mterm tM coalfiel<i» taet of parjpo* 
mM throu^^ i the ot %h0 coalfield it m^rgm m&ti 
of tho village llutax* m ^xa&llent (Fi£i«6) aootion ia a«@n 
riv«r« At th& baaQ of t^e Barokax" B«rlea ii» & thin 
mmdBt0a0 with a thia (Pl» 9 B)» whlah io 
folloi*<jd by a. t§ thiek earbomwseou® batid# 
Owrl/in^ it le a ooarae grained safidstoii® wisicii 10 
b/ a 9t^ ri}c<» faults ao that Tal&hlr aad BaJt'alsar auoaeesiona 
been jrep«at«d the tir®t au a^ff from uortii 
towarde atmth in the Ko®l river & thick ^mnim eaadotoaef wilh 
a 60 thick coal t& itxp&m^ on ri^ gl^ t bank, vrm 
the first aa^or b«nd eouth^aaist of Hutux* to mailmme qS 
th» Gutbnhni th9 moot important rook Xosmtioxi i& 
Ko«l river i« » f#rrU|$iaouii, aoar«tt to laediwa gmtmsX^ sandetoae, 
which i9 a<m»tim» •v«ii •tron^ljr gritty. i^ith this 
«r« ooAl 09tma md oerboi2ao#ouii simlds* ^hia oould 
oorrdl«t«d to th« sQ^u«nc« in rjuarikh&x* imla and 
%h9 chahtlapaoilEhar palm* 
Along tha Koal fivar, fro^i the aouth of naphi coofluauoa 
to tha ;ratbahni coiiflueuca» th« youi^aat boda of tho abova 
««aUoa«d ee^ uaao® aro cxi^oatd, coaroe fc-raioed aaadatonaa, 
with alttmating ahal« mad oarbomo«ou» ohala baada, ahow 
m 
soathtrl^ r north of &0uflmMj&<»» axouM the 
antbolu^ <}onflu««ioii tb« iimttm horlaoataXf 
fan^hsr seiitli th^ mifera^ ^ dipa to itof^ in 
m^ ttortii-^fi^ of the Maha^ em hilXi th» %QeX river 
flowa aiaosi m strike of 'ihi& . 
hoxlfton visits Qgaiiu&t th» s&a^ or fmilt tjtm the 
aoutli 0£ Bi^ llHil.* Farther mtith^ a disloo^tim har f&t another 
fault in notea. Ea^ t of micro the reot of the la the 
KoeX riirer aeetion rooaiaii n Amirnxxtl^  pebbly grit, and ooaree 
grained ean^otmoe with thiii Q^ m mti oarhona6<§oii» 
ntmlm* 
Tiharo &M Bi^l^ stmm » m thle mrm the Ba^i^r &eda fal l 
in thj^ft <li®i:itiot horisma* lower horisson is dtmitmntlj' 
ooorve huff to hs^ Gm eoXmm^t eoaetimes trnrm^lmmt 
^aniet^meo with coal tieasta* o^honaoeoue shaiee m^ mmll 
lusounto ^ale* cotil eeains imm ten^ enc^ r to eplit wmv&n 
the weet m^ the^ invariahl^ have ehar^ oontAote with 
overlying aaMotones* overl^it^ this hmml hariJ»on ie 
4iEtinet pehbl^ gs-it with thin lemm of conglmumtm^ 
Overl^ inf^  thie le the seoond horizon oontainisaiiS eliaraoterietio 
greeaitth ohalee and oliigr** Vhe mtsHBtmm alee tmve * greeiUah 
tinge* fhe thirst and the jroungeiity horison ocmprieee alter* 
natiniE eomdetonee ujq& »hele»» oM it is well developed along 
tlie B»redh« nalnt from the Sajiini oo»fiitenoe totfmrde the weet« 
Thie horison ooziteine a higner i^ roentege of ehele tlum other 
Areas* 
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fh« 600004 horistoap m noted uhov9 lo ohasraoiejciat^  
tl<itklijf ia ooXour lithologio&Iljr it sipptars to be m 
j^rt of tho ^Xtihiv fhls horli8oa» howtver* eoniaiutt 
units oosiprlol^g ooarde gjraiia«d» slight^ bedaoa sacta* 
»tono»i DlItsto&eBi «thaloet oad also soisetiaes csalcar«ou« 
Iftases* ml%B aro jrofsated u ouatiGr of timen aM it i& 
likely that tMy might Hiam bu^ tt produoed Dy rl^thsilo 
'^ m &tmZ0 bands appoar to aliow Xoitolssg tommis met* 
mtn&r&Tf m slmm At t«xt Fi^ ui^ o 5 ahoma th&t HUfi toisoa is 
aot In Ihs part of th« eoelfleXd* 
Morooirert £ieX<l rolatioa&hipa i&^ioate timt it yaimB r^ 
tbm boa© Bxpmei tomimie %im m&t^m part of coair ield. 
fhln fcorisoiit m i te ^xt^u^ioii fcowariSto eaot 
th« riveiP tm% i^ouiatol^ to ttm «sast of th© Koei )t 
duo to tho sitnioturo of tiie Osioizif it owing® bac^ 
to tho oouth*w0»t» 
It viXX iioro to aiaouso this hvaelmn in 
«oet« detail. Mil (1830* dtatod that iroet of tho Kml 
«iv«r « curiouii ohango i» Xitholo^ y^^  pXaoo smd the horisson 
OYor^ l/iiMS the ooal bearJUig fom&tian oonaiatft of «»mM0tono0 aad 
oofi|£lomtmtosii aM mmumlutM mlth t^m fioaowluit 
oimnkojr oJU^ ra m& oocAoioaaX soft yeiXowiah nmMiitonoii. H« f« l t 
timt Srm thoiir ^tmti^ xmplaio position the roolce of %hl» 
horXmn to %im umigm^ ti^t the Xitbo* 
logiofil oharaotora of the gritu aod the etroii^ljr 
support the view ^ t these rooks should helong to the Barsicsr 
Qeriett alheit of opeoi«l ohax^cters duo to « oh»uge in facies* 
- 4t 
mm (192d*p«9)» on h»tid» etatfs, in 
ttm mmt^sn im^t ot i'i^Xd* ^eouXlar ^reonivh tlfimy eat^* 
mm, j^ rs^ initsh qM^ q wi&h rare r«ddieh ehalta beoome 
t^piml B^ xmkar gfitSf towaras x'm upper 
pmgt Qi '^he^ m% torn definite horieon but 
tmaom^  mojm abim&cuiit aloi^ the atrii^ Q to the iireatt some 
mm mMQQt tjpioal. ot b^ de^  othere are simlXar to 
but neither q£ Vxme oouM toe eeparatea. irm the main 
ao detittite ii&rim by the wifiest stretch of iaagiimtloa.** 
(Qp»oit» p*22)« T^ere ie kowevert not the slightest doubt that 
thej ^ e ot the &&m Seriee ae the grits with which eo&X 
seams are iatejrbedde '^*. 
Preaent etudieet Im&ed on tmlm ohani^ ee aiad IB), 
eleari/ indicate that thia ie tk distinct and a definite horiison 
l^iCig m w th^ issnia ceai hearisa etmte.» A8 aireadjr etatedi 
the thiek pehhl^  g^it isusiediatel^  t^verljir^ the coal eequenoe 
forise a imrktsr ho3Cisaa# ia m hreak between thia and 
the lower omX bearing h»rl»<m. Shi® horison i» jouiiger in age 
when ocaiii>»red to the horis^ oaa exfoeed towarde the Koel river* 
BoweTer f roik near the ICeeX thia horis&on ewinge l^ak in the 
south^weet direotiont and is n^ain exposed eouth of the i^ hiidefm 
hiXi* It i«t thue, a piirt of tlie Baralcer oeriee, end thie 
appear* to be in oiMtfumit^ with the viewe expressed by Buim 
i^ ayhi end weat of KoeX riyeri « The j^ owngeet ee^ueaoe of the 
Ben&l^ r bede in well exceed in the Oaphi river eeotion* 
- ^ -
Xh9 oc^lu^iiQii of tMa river mtth Koel riir^ft 
upfQ th» of ct^twa miM feiMuil horisoti 
ma& ma&etoa&B wit^ mail mount& of sr&mii8h 
stml«» l^ raa. oontfim n^o® U|?ta tib® of tiie g&piil, 
Alteni^tljig &t &Mlm and QXuy^g an in 
th9 gx-Xls to^f naled. A ^ooa 
of thiit Mi'sikaT mqmmief ie B9m al^ out ^ ne 
m»% mphX rlt&Tf wU^x^m d^m t© tli« mrti>mm0t^m vomar 
at mhfid^m lillXf cmm^ ^ raimd dmH&tommf fernH 
i^iKma ajsa J^tiaXes mptitB^^*, 
foward^ th^ south rjalmdem Mil* 
Bto'&kai;' s«%u«iioe in mt 'fiXt ^ mm^i^r tml% frisa 
thi noutli of Ml'^t* llcmevvrf in ibe x'iirdr Just 
souiih of iiiXX (aurtii of the jouiigost 
Bfir^ar otMitriaing jr«rrugiiaou0 t^ e i^^ t 
Smu iMiiow th® BifiOiad^ m b©da ov i^^ ii® tM pebbly ^jrits aad 
ooar0« r^aiUQd iifti}d»ton«a of Ui^  horitson ^QutainUig ^rem 
8toit«* aM ahalvn* fovmrds tho wo&tt tm mtm&im of this 
horiftonty nmth of th« m&in hiU cim be v«oni aXo^ g %h0 pmia* 
HoifthMiruat; of tm mvx^ aloog tli® riircr* 
Bftraicar mX%h noxsml oontao^ ^ falciiir Serie* 
oantaia ooarsn r^&luttd snadelonftfi with mtoklX 
luaouatu of slmlA. ^nt tha ai^ iie horieok aosrtl^Mt 
of two ooal attaiRS art aXoo r«ioord«&* 
Biaatitt Bin^a area, towards tb* 
imrt of th® ooalfield, a narrow «ixpoaur« of mmk&r oo^ jure 
tut) major foultn* ^ oth«3r toviDOtts th« 
m>uth^m»t m oonteot of Biun^ kar l>edQ mXth tih« T&loiiir t>ede 
t$hov m ovox^ Xap. «hl0 aron the Lower Barokstm 
0011 tain a ©rallied oaadstoao liM bas«, which i» 
foXl&wea m. ono^^Qtre coal. 0«aai» Sapamt^d a pabb:}^  
grtiine^ saudtttond another aarbonaoeous 
9iiiil0 ami ami ii#ai& c»t thio^mn Is 
yaviogmt mniimiim mm in the urm 18 a grit* 
fM« horijsozi x&f hmsmrg m p&r% at iiowar Bax^il^r 
em iipB %h& lower part Qt Bn^ 'aiuir 
b&lm %m ^tih'aX^ I M S A X A A S T U S I F P Z I S ^hski^Qt^r^ 
throMislsoMi^ t\m coaKlolfi. tiite ooapristo ooarae graias^ eaad** 
shales and miti^m* Around B^ori river tuiokmm of iih& 
loner horXsm ia aJjmit 12Q »l<i41# mit& upp&» Bftralsar 
fom&Hoxm iurd ool^ tiie western part of tho 
fi«ld mid do not find an/ in msttmm 
part of thtt ooaKi&id« fht m^Smm mm&am^ thXQkneao of 
Bi»r«kj)ur b«d0 in tha Hutar Co»moXd ia la. 
MATtABEVA 31SHIES 
in tMii coaXfittid mtmdtvst for th^ 
f i m t tiia« rooorded hy Bail (1380) atid eui»oequ<»atlgr confimittd 
Dimn (1928)« tiiane rock* oeousjr a proisiaent M i l ia 
th# part of fi«Xd, The hlXl I19 •Xoni«t«<l in 
axt aXiioat dir«otio»y mid iias « of about 12 Jto. 
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mti m rnmism wSdth o i about 9 to. Surlta 
b04& overll® BsraJtar serloa w4t;h an uajoonfomitjr* fhe 
MaimaftiPft hklX lo W etoep vkth & 
irorjT uae^ rim fiuod Bi.hi Sl^ c^ ft 
Xiil&isaiiti fTotikiimnlt ps^rnm* tower 
sapbl a^ iirer <jff«rs © eras© juuottoa of 
fXowa M i l nX%h alaost 
ooajrs« aiid follows a veicy path» which on both 
is fiattk»a tstmp aidffla of gorg®. Th« 
ijttljerial top of she hill meOi:©® otuO/ of 
roske m^mw Sto© mphi rtver ©eoticm 
ooajmo a^rtilnedl smidatoad which iQ pot^ tiljr and it io suooeeaM 
bl' bi^hl^ ferxtiginous caarst gxmined. ^ large ouaoer 
of oonglosBoraiie l^ie jpoDblto of Ufa® ooiiglcKa®rat« art 
jellowl»li to pJUo^y smgitlajr to subrouniled vein %uyQti*tfi« (in&;et%ttmt 
wlt^ ft aaall bimis of fierrugiuou s^ g^mlm* 
^be tot&l of be^a around StOO m* 
M81C 
cmly twtf ^olntrltft ozi« ooourrlag norttn of 
BftZ«a4ih toid ttitt other towards the aorti^eaat of Tiharo «^pp«j&r 
in mr^ m* Both of these tzmvarwo th« t^ /alohir <rh« 
Barwudlh (Pl* 7 A) is o&«ro« graiaeu and olivine tMiarlng 
and has \mk.9d the T&lohlr with the of 
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lik* bUfiter® 7 S)* Titoajp® tsreada la an 
aimoftt «tt»t«iri>at direction, m wmt^m ©X Ua® 
thi« o« j^ oiated out earlier, abrutpitl^  stops short of 
bouMftr/ fault. Hoifev«rf m she naat it appeaa^ a to imrm 
aiepteoea by A fauXi;* therefe/ UyHQ^tixiQ that it w&e oMur 
fault* 
paultii. 
Baat 0i %hm Koel jriver, tJa© axm is almoat tstm 
trm m^ im^or famJLtiiig eui^  io obarnot^ri^ed l:ar low Aip^is^ 
hm$,u* xa ttoatmst, tfcw aortli«»a and Ui^  oouttieaai 
partu of tesiJui as^e eei'^rtlir I'&ulted* 
B i j ^ Tito^o urea •• fowar^e tise liortii^est of ih^ 
»«dim(mt» of fiisMe fmlt«d agaiii&li the A^^to^^ 
rock* i^ y n fault of Msh mm t^w&e* fii© XikUlt i» 
marked a «t&oar{Baeat ail along 
and th« Dcmubhim mla witli # w&IX (iaireXoped faaXt 
GttQ^t « minor tmasverea fuuXt trending in the dir«o* 
tion (Fis* 7 to 9)» farther thX& maict fault 1« 
agsdn off«9t by m fault trending in an mmt^uBt dir^otioa« 
throw of tUie fault in towards the @outh--o^t azid in tli* 
part of fi«M tho lanxisiusi dispXaowt^ itt i« 
likely to b« of tii«i or^er of 300 a* Another f w l t of also«t 
tho »iiii«i «a«Ritud« ruutt puraXl«l to thin min fault and 
throi^ sfa t^ w irill»^« fSi^ Jot. It &l»o has a downttirow toward® 
th« aouth^ottot* fhorft taara ssmiy other faults of iasll«ir 
luiKtiitud* in mrm to 
ffa® nriMk aroim^ Tiimr& i» aim ftacy auvereljf 
i^ tid mt$h0m bom^ffsr fmilt^ about out kiloitir* 
sor&ft of tfcit ouom & r&r^ ^ diniiaot fault stmt* 
f^mm ulna s mzim &t tmmmm^ imlt» 'mtwmsi 
md %m% 
IBtXbol aatim In thii of l^lbttl, 
a fttult soa®t ttbout m* ia ie prvst^ nt* It In 
dilioifiemUtm aoi af quartwitii 
hat if^tm* Kijei^m* fnuXi tme is the 
dirdotioa 2m«> « towas^ d @9utB« riift fsutcro^ 
ot -ystt fault som 
mm* sSaltt i t ^am not p^t^ em td n 
i^mvlii- f«uit. m th& fiirther uowth, 
mxothtr ispontftiit f«»ult» with » 4o«mtlir&« towatidiE} th.o 
Iia9 %h» l)tdt« '^httttd %w> tkul%is ^oin mmt 
mi^ \3mum9 a m^or tml% ma^ a^T mtm.i 
towi^m mm% ojctiuitioQ at twici 
«#«ii ^ o m Ko«X riYor tiloiig Zf^ yihi riY«rt 
eauth <ii hiil aft ^m upto tit^ ib KQiMrmi patear. 
13mm w^ w %im f imt ta iAmititjf %m £mXiB*> roaks 
aimrj^  in 
AlX JAUlti of i^ rttsi^ i txo«in to t^t 
mvkti^mt Qt BaibiftX wMoh «2igW8 «oiit ixQvl%mt&X di.«pljio«i«at» 
to mnml, ITnulte with plmm 
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muring m^ ti^ e mr%i0»X* 
m oojryMtt9t6£ti tbe £mXt» aps^r to 
Qt two m i^ iow loaon^  ti^ MSQ^ i'vvo* 
mm ob^vieufiljr dej^ooitioml mUf aU JToxmtiomi 
of th^ liair« ^^ ftii nfftotinl hf thds» faaXts* t^oo 
ajracdt nortli of fihujfOji that i f hsm lULsti ^ m 
Ijjr fcyult la oXdor timn th,« hairwe:?^  
o&fiQot for no0t of In tm 
»rm ttpparontajr I'ouo^er ttam th« faiuXt* 
fiiie th« {wcm 220 ) in t^ 
M'lmm gxmi? of ooalf l&lda l^iis^ mm 20 Im* m9% of the 
flio mzdo mm gtvm Bs^l baeed m 
tli« mm^gsk rivm* tmtmmm i t txm om to tli# f 
othttr of itn Xmiith* atxmtigirapybio uaxte of this hmiM 
d«lln««t<Ml hy mll^ mA wfijro imb&ofuioBtljr ooiifina«sl mmitBZiS )^* 
onljr about to iKifksi* oef tba aiEVH* Bax«kka3p otrie* iHfltomiirtjr, 
d<ivoiopodi «ui<i im of SitO m tHo 
otHor th« Bftrrwi Mofhsurv* met aot roooxtdtd frota thin 
Bniii^ icuxji ^oliotf luaiS agfths^ ovsi ooour ia iaolatttd 
p«toh«» and iipparwat}^  ropmstat ioolat&d 
m intruaivva I M M I I ot>t«rv«l in tiiia fi«il4» mm&vwSf a i^m^ 
ti»ot hrmkk bM Qmrl^y lunoag tbt <iiff«r«nt vori** 
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of the area was recozided* fhere are ttm^ fauXte along 
SQUthexa as well as the northern houn&arieet hut the eaotem 
and the north^eaatem ttoun^aries of the dondwatm foxmatlone 
are 
fhe following rooks tjr^ ea have been i)iap{»ea in the 
Auraoga OoalXieXdi s 
Up^ er QoMfmm 
Z^wer QtmSmxm, 
Mahadeva series 
eroaional bre^ 
Binohet series 
eroeionaX break 
Banigan^ Series 
— erosionaX bxeak 
Barakar seriee 
©rosioml break 
faXehir series 
unoonfozmit^ —-
Arohaean Oneiaaea and sohiat* 
The Arohaean rooka surrounding the ooaXfieXd are 
typieaXXjr of the gYanitio terrain* with gneia&ea ae the main 
ommtxy roek, Wmtch^s at aietaiaorpliXtea* oonprisiiig mioa 
sohistt quarttSHBioa achistf hombXende aohiat eto«» oooiir 
sporadioaXX .^ AHphiboXitee* ae weXX as other basio intruaive«v 
are oonnon and Yeina of q^ uarte and pegnatite are aXao frequent* 
Soese Xijseatone exposiureB are alao seen in nortl^eastera 
part of the coalfield. 
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f AMHIJI SBBIE3 
fiaoibir ii» in tiiia f 
CFl5«11)« It ml^ out ill & £m umm ivm t»«low 
HSLeewiittffe i t io wittier or is^Xttd. 
Ileaod It oouM not studied in fhi>ae faXehir meSm 
r«i8t with A mQm£&mLt^ ov«3f AJro e^aa rooJcn 
ooffipris* l»ouX4#r a^dSf m&A&tonm^ »hale»| 
an W9XX eXayfi. 
^ia^Ukity .nod BeMi ajrea« - T^iiot of th« A^totiiiftr viXXagt, 
totmix^ a the pa^t af t ^ fi«I4t tlis witli 
c&Xca£«£ru0 trnd aars \mmAe4 t»jr two 
mjor taultv* fit^ aipd of th« are stt^p 
somottefi X«oaXXy Bottvr ojcji^ o^ ur^ a 
th« acrute of satbahol river* ji^  
of th» i!eklohii' z^ ckOf trm AiabaftUc&r to Btaili, 
douth of the wain boundary f&uXt» oont«in» o«iXoiijr«ioa» mM&tmm 
mtid ohiJLvo at %bm baa«* south of BtMif tm&rn xooka haiw 
0Xic«& by ft ntJBiher of/miXtv aha ootttaiA grtater of 
sheXo thm of mLndtttoot. 
South^oiit of Du&uai 6 eaoXX ftjcpomiro of isoXattcl 
ia enezt* X% amtUtlm « iukaII <Mcpoeur« of 
faXohJLr foxmtioafit imooi^ foxmbljr thtt 
iond io hy tii« Barakmr rooka h«tw«@uti Bhajnlhairi and 
outXier mutSkUm kbsUtii gjc0«ai«ht ««4iua 
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fim mmlX ^ Mohir bede &«m toim^s 
iioittb«m of ti)« e o a l f i ^ i uni soutu* 
Qt iiai^ar iri,lliig»« of tlitm oocuro on ti»« trde*! of 
hQmdaip^ faijtlt* Anothdr ti«nrow ie in Gmm. 
of 1% aontmim yeJUowlah medlusi 
graiiSid^ aM lui wea«lt«r«<l* fhia outerop 
X» l^dSf and oa w^jst 
of Xntyfaar - ^bmit tea* jawtis^eet of Latehur 
tomt a mxrom m^omm of "^ miQiilr ^ 
a of mm* flm mpoame i&t 
hmrev&Tp poor ootttiiiii» mosf^ ijr fnilowiiih imnd-
atottea. M tlJ» ija i^mm waJfi* norlii-waat of tlse latehar 
hill, poor expoaur^ o mam* h tmlt in. an. e&st* 
w«et direction p^mm from the mwth of tlio i?o ^lo 
Gouth Of fault mx,pQmrm of flogg;^ fihal« and 
tMn oarboimootmo shale bandiiy Iteloi^ ijcig to Bax«ikar 
are ftton* 
Botwmi Mimip and i^ alM viXlaiit - A mutmm etrlp of tlio 
falohlr i& mpomd mwurda tste part of 
ooalfieXd« Swo sasoXl of o^uldox^  OodSy lOJiioat oonpXottXy 
ovtrlAppod STOoke of tli« az^ eoen 
betwoin ssump aiad Balu v^illei^to. south of BaXu tMs expo»ur# 
of Talohir roekja b«oott«s Xargoir mtd oontalnii yoXloirisb to 
groenlth sandstontii at tho tmsOf oXaya and shaXoa tonarda th« 
tos^ « ThiB borlison extande towarda th* <saatarAiioat pajrt of 
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a tsiotsH r^ beSf about t lm laotrft thlaknese* 
d&mlopeA* hoMl'&em to in 
Abapd tmd ttM> mwtimm ntm mmmre^ is about two Ei«tre« 
ssinljr Qompo^ sd ot ^imrtslt^oy 
sli^rto bouldero set in a ooiyrse 
j^ralziM fQlfipaShici matrJbc* 
Sa eus m « ^^ ^^  total ^wur^tt tMctoes® ot th« 
'StileMr Ottries in this ar#ii in ai^tioi 30 deposits 
fimpriMm sedim gr^inuA aandaton** 
at the laaset itttooeet^ d hy i^lalok are calonrodus* 
hmMe^ IQ not mil md aemxm m a aarrow 
1mm towardte tbd &M £i0i'tJi)*#aet of tits Th^ faldhir 
l»«dii of tJii® WB ©laiiJUir in Utiioiogjr to tfe© falcliir roake 
of DaXtoagaa^ mM tfee coalfield®# fiiey onljf 
ill ooXour» for h&m iooiaiy sor^ yellow %hm th« 
Tmlohir rocks of tlic other floM©* 
BABAiCAB SESTO 
Bttrakar of th« ^a^t^nt part of iiutar 
OoftXITield bivv« ttroog alail«ritl0» mth olf tlio wmtmm 
gart ot the Aunujga coAlfinX^t mm timu^ aefaratM 
bjr about 20 lc»« oi* isa*i«ii aron* 
Arwi botwttt Bendi aiafl iUibfttilcftr • Bwcmkftr sorios to tiii« 
ar«A and 1:?) oontalua ooiiroo grit® with two 
pobblor faori»oa». lower i«rt of mmSmr mrlm in well 
sa -
%t3fmxa» th« mr%h ot wiietft ttm mmt^m 
mroks^ w witti AroMsfiii rooim to tmaoafaimbXo* 'Sim 
entiiw lowfiijr ip mgQBtid Xa i»iai 
imiXiyi^  mm ii03ri»« m^Blm a«i4 
tolsj^athlo* Afisooiated with szaalX or simXt 
Iwt m uarWaaoeouo or OOBI eeaa mm mmssAvi^* Fuc'tiiin? 
mmtt fift«r Urn miJm;^ liiney aJLIeimtiog @and8ton9 
and i>«ooii« %im eo^tbt tim 
&e%mnm i» two laala faulin, tout mutm^it 
the marl&ppe^ tiit yoiiuiger b«lo»gi}ig 
the iMk^iy i^ sabatem tl^ waira^  the nori^ 
mud the mB% ixS B&nUX rXllMi^^p ttie ^ouoi^^ix* hatlBouB ut tlm 
B^mtei? ootttBiuiaag aiterxa^ttiiii aau^ ei^ oiie stole 
bedfiy «sa£pc»8«df h^lim it^i^aa;} m<tk» wtth a (llQtiaot 
©viirlRp hy thu a^ ooks* Botia sauista^ m and tJie nortlsera 
hmmmitf fault^d^ but Auxwga 
ai'iT^r ^ood ot theee Bfiraicc&r rtmiica. 
mrVi Gt AiKbatllcarf fos about 60 a. fsm the to|;», 
ie Xiirgely aJttoraatiiHg 9mAntomi$ aM 
beXow thl« It %m dminpktl^ of coar9« 9aiuS8ton«6 with 
but l l t t l* «iiftl«. ?otal tbicka»i!S9 of Bairtiimr rocks 
aoifth of A»biitiJair le ttbout 1I&0 iTortfe ©r Benftit 
thtt amxittus thloioie&Gt is X s^o them 90 
pabbX/ huxrisoKas in tlaits aotitaii) maXuXsr rou{i4«»d to 
iButbrounied ^abblitti of vein %uarts»» imct «tzsaXX |>ebbX«» 
jrla^e* 10 
A ;'>Ouliii oj. : - Auruo^ ia ixvaCf 
.'•Mr^ii'it^u •."uaiii.fc'iJL -
bouaaHf^ I'auit 
aaiiajitoiid and SjcciiatsaiiO. 
B - liouTih OA AuriMi^ a riv*tr, 
/•turaa^ a Cooifitild -
B(:irukar i^ uruiotoae^  sieohanloaX 
e«paratioa of t^iaiae t^roainuut. 
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ADout tm kilmt^tsm «<mtlMUi.<it Qt SSttogur* ^posmmn 
iQVfttr Barakar j^ odeet ecmprioias ooarao ^raiaad mM»tmm witih 
mmar olmlo ax^  aad thm small falehUr 
»itpomm* ftiis Xovirar $0 si* thiok and ooiat&idi 
toiRirdQ tl^ d tof ttiiii of Towig^r 
mpQB^ tht e^ttsln i^ Xtematizii^  um^&tmm 
flia fir&% exfOiJUTd ot a ehaJt^r ooiil eeoa 
in th9 ectitr* t»«i»i ot tHe 0am aaltit of Mttogtyr* 
Xt la about a* tl^ tsU Imn h^arp o^ mliaotQ wl^ t!^ 
aortli« iim&Ti.&m momtX^ uXtQKmtin^ aatt^ atoata mA 
ehaloii q$ tXipmP^* far^hor of Um 
aoim lyOffc m^ jiufenga rUror <soiiflii«>»oo a tmlt 
thfta« toQim in i^ t^fuot with m<sk& of pa&atidt BQrtm* 
area - tomMn tfe© part of the 
finldt skXtbougb t^o (Mesxmt&m of ths Bas^t^r rooke imaln 
thtt 8Ga» s^vom XithoXoi^ t 0£»rbomo»ou0 m^ 
QQ&l emam also oooux'* m th9 M&^&e^ ^wtunis tim north 
£mm it* wiUt ^ mmng^ 7iir»r» » good soetloii of 
Barikkaxr M a %m axpoaad AXl tha a i ^ a 1;>td of 
«arlK>n&oaoua abaXat with a ooaX aam eoo^  a partistgi 
is aa«i« ?hla borlaon ia nbout aioa atatre half of 
otMpriaoa wuddatooaa* fMa aaaa was ^uarrlod tmd Xatar aor3i:«d 
i;Qr undartfrouna Ainin^ gt tut mm it ia (ilo.xir of tha 
alcetoh)« Bi^ ihar up iA tha aucaaaaioa thara arm aXtaimtiAg 
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aM QimX^ beds mlth llsin l»axii»« 
tmMiikt&l^  Moff th« 10* If lio^eoxi a mmuXt^ s 
f«Xepatlsio dan^otoiie wMoti i^ roviden Mm mot oS th^ thiolt 
eur^mmoQmo aliaXe mid QO&H »mm (^Q*Xlt &t aJe^ toii)* 
m»Xl M& u mmttkm m&wm ^mim^ iToIdi^ thio 
m. tibi^ l^  hos^ imn ^ m&l It 
nil* t^lXmltig strata i 
mjeimmmmm simle luscl soil is« 
OtisbmBkmom slse^ le with tfi ooai a* 
QhoXm 0«5t m» 
Boa&M coal 0.15 
Car^imo^oufi mtml^ wiHi of 
©hal* 0.50 a. 
Coftl 0*t7 
OniTboiiiuKiouti alaiaXd with amX si, 
Uttim Im « Mrgo ^uiyri^  cioaa t& tii« 
S&M* tt}G th«xii I0 n aioaoive 
aod a imrboimottous alanlii baud* 
ii<>rissoa 19 & Qmm^ imiid&tmt 
Ijaviotg a thin at th«i iKkat* l^ie 
mmtm uAoonfoxval)!^  orw tha rock»* mmmr9& 
tl^Qlmtiia of th« Bftjmk&f bttda 9<»oti<m i9 about a* 
Townr&a tbn «outh<-ea£it oif the ooaXflaldf 
mxvom ftna datpomm s^ of noise Mmk&r roolciit boimS^ d 
-lagr tbrvft aajor tmXt& lmir« ^en mUra pmtoh 
ooataiim roclc^ the liowor Biimlmr B0ri«8f itavia^ ooarttt 
gjcoiadd fiea&li of ^he total 
thldm«a(i iii thie funa i&ot 60 ii. 
pm tfftjg^l S^ etJ and of Hardi 
thm mpomxT^a mm ^xtrmftly Oxiity mpmvt.mn of 
jum&ntonee nr^ s«cii, sinoft th« tmrnAssif of tiMi BartOew 
tii« undtrl^li)^ Ax^tan roolss 1@ m% fauXttd, 
there ie a IJUcttlilioQd the entire B&rak&r of 
Hjj^ bar ^ ayen - fh© Barakor serioo of th« Auranga Coalfield 
Ims sRftXiKuai in tliie area* l^a eastern 
l^ mmdax^  witis Arahaoan jroo)!;^  io mxmX and 12) mxik 
exa«Xl9iit de^lops^enta of Bar^^r rooka surtuar 
Balu ooa^rit^ Mglil^ f^lspatbiOf potibl^  
l^rita ani isaiu f^i gmia^^ aaMstoads «ritl» itsiall af «baLJl# 
imil oarlHmaoiioua Fow &utQJ?o|)0 of aajodstoato art ei»«n 
h^tmrni BA b^ar Biiltif imt m «JCo«llent emotion of younger 
miiuvac* im mm in tim sukri rlr^r^ mtth of li&^^t 
tritsmtar/ aoutb of in th,« mikKl xlr^Vf %o th« 
<»f Gurturi and ivodt ward froa Arolm«an •ootaot upto tta# 
isajor beodft ooaraa gralniedt termginma ttm^at^mm 
wxpoaed. The Hedo to nortlv»«outh» ^artiier westt 
Vm eulcri flow£i Alao«t along thtt atrika of the bada ooapriaimg 
sa&datonuft tm^ eital«i»t with a f«w IsmBLm ^ 
oarbonaottmui ohalos ooal &i»m&m ThQ ot tti« 
tXimt band ot o&rbomowu» BimX^f west of Qurtur^ it about 
U5 tbiok mA ttm vhiclttist oarl»om«i«ouc} shaie iiorieiuiy 
about aix astares tMck is ooutii-eaoii 0t ke^ b^&je aiong tUiS) 
Svikiti x i ^ r . laorisKm contains th$Xk Icttetn of 
Sligbtl^ %htm thl& ie &xioth«r oarl^ oimoeoad stmX« 
tmad of a1>out two ia tiiiclpieoe. fiortii mrttk^mBt 
of Hajt^^f In the soicri river aection ti«o oarbonaaeouQ shal.« 
banis of m. trnd 0.6 m. tMoimoss are again exjf^ oee^ * 
In thvi nalft oouth of village mihrns twm its oonfiueooe 
with the sulcri river* towards the aouth^eaet a eerier of 
oarbonaoeoua oihiaXe horiaona are e3£|>oeed» AlNJut 500 m* oouth** 
«aet of the sulcri oonfXuence with Ba^ bar naXa, a coarse 
graia«s4 ferruginoue aandetcme foxsta the roof of a ^mXX 
band of oarbonaoeoue and again after a parting of 
•andetone 1«2 thiok* another band of oarbonaeeoue ehaXe 
is sewd. BeXow thiat and aeparated bsjr a parting of aandetonoi 
tamxm 1» a two xaetrea thiolc horioon of oarbonaoeoma ahaXea 
with atringers of ooaX« m the naXa aoath and eouth->eaat of 
the Kajbar viXXage a serieo of oarbonaoeoue ahaXe bande with 
a few atringera of ooaXt asaooiated with aXtematinji sandstone 
banda» are expoeed* fowardn the ojctrese eouth-eaatf due to 
a eharp ohange in the atrike of the 3>ower Qarakar Series • 
ooarae grained aandetonea and grita are expoaed. 
- -
A f w ^gomrm Mm to of 
It api^ tam tim% tho iKMiuefioo Mm i,& wilt&mmtlng rnmmtoam 
imd mA it ia oirnrlaj^ i^ nA r^ouiager Haaigeift^  rooXn* 
atali 240 m* tbicitti to Imvo prumrr^ 
in 
Qt mitmi^CMbQ^l iMfOffc. ot iopor 
iaasfttei!' m M xtortJa oX (Wi^ * t4)« f i i * 
i^uiid mXl m Ui %h9 of Eoloa C 
ElstftlX bo sotttt JLalox- froai tbo l^ttor looftXitjr) havo moro olmXtiit 
fomiginout oXajrot iioam© thstii oandatimo. Bortli^ wftot 
of ^bea f f ojsdo baoo of mxiiiUM nmlm 
arooto diroo^l^ otror l^e Amimmm torxmiuy iadiioatiag 
d«paaitlOtt of loww x-ooico ropf^simted oleoiirhiir* Ij^y ooiuroo 
gimiaoa oaiadotono* Ho^ ti^ o^ Airo^oau femaaatlono ojro 
Oy hii^ JAjr wootertci fola^tluo gooloottof with feint ^ndisoooil^* 
l^ hio night tbo mm of tho Az^ ohaoaiui oTor 
whioh Biir&JiDA« bods w i^fo 4«poiiitftd* moreover* it in 
ualikoXy that tbo ovorl^iiig altftloo aM olo^o bmiro roooivod 
M&torial froit thlo horlKOA* 
Filfujro t4» baiid ]So*Z ohowo a U^urgo oxi^ oaurot 
aliout 1«a m. thioki of a g r i t ^ firooli^Tf io ^iitg 
ourrontly quarried, ^^ modiatal^  ovorlylog thlo io a olmlo 
Oaadf about 1«2 is. iB tiuoknaaof and a largo oxpoauro of a 
ooal aoafii ( XX horisson of tho |sUg.t4)» Thio olmXo h&tli&m 
graduaXXy oisangaa to ouiid«toao« aud floaXXjr aitonuataa 
tho mrth* fixo baoaX firooXi^ M »pXiti» up into a 
xmitbiir of li>aads t^ i^ ueilft the rnvtAn. rnpj^msmktX^ t& tim 
of saMstone l«Ei@tt0» tim» Sui^m^ixkQm tede ftXsa 
oceur faojr®, fhe subeeguoat horiaoa II is & iarg® ^xposur® of 
oarbonaoftauis with ooal baads* Tiiiii 18 
of two metres thielcaaoat aad in c^srlaia h^r unsotHur f i r t o i ^ 
bud. mx^lmn l i x , figure Ht rtsf® a i r e o U j ©ver f i r «o lay 
aaad «oataiae oarteofmoeouB ©isJiXes with a ferlobars of ooal. 
fh® sojpaost horizon of the oontniiso ooarae gmiaefi 
oandotoaos with m* thio^&as of -ft ooal odas 
aiid « mmll oarbouskooouet simie Hori%ona I to iVf abut 
a^alaat & traaEnferufi fauXt tovmx^ a ~ Aim, Horiaoie 
I aaa II abut fs^gaimt th® tmrtMm boundary fault mod in 
thtlr narthw&r^  oontlmii&tioii tlm^ ahow loo^iii^t with th« 
that It i«i oft«a diifficuXt to ^istiaguieh ishm tmst 
oftoh othot* fowaxdii tiio south a^ d {)outh--«aiit» hommrt theoe 
ovoriapge^ b/ th© liaaigaa^ fSeri^d. 
Tho area shows & iut^reetio^i 0xaEai>i«B of attenmtlon 
of tho firoa th« mat to the w«©t. lo tho H j^har ancl 
Guxtur are& tho stain horison of 0iiri70&&0&0u« j^ h^ Xe and eml 
oocur» b©tw»en 120 and 180 a. frois tho haeti wh#rtao in miwd 
i t ooouro within 90 «• trm the bottoa, with th« definite 
ftbseno* of th© bftoal ooaraa gimintd 4jjrite and oandotoaoBf 
»«en in the other parte of th« field. It i» XikoXy that i t 
reprasenta a ptriod of non^opoaition of th« low«»r 
or on int«maX ovorXap in tha Barakar sorioa* 
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HQgth of mim ^ fit® iMPea to the at M m 
jf&uXt<ia and two &t faults «noXos« 
area iii fom of a la %h9 sukrl river oeetioAi 
Itt «%lir<imtt oomei^  of th» i«j>etti Beumkar 
a«ries is exs^ oeea. thn ar® c^mstiise© ©vea 
fji0 hortmu Gont&lm i^rmglapua mm^&tonm 
with a thin of together with 
m oo&X a eittt]r« iM thioimtSK. fhe lotAl thick&eiis 
of BaraicaT b«<l» ixk t^ls tss^  eibout ISO «»> and 
mm^iBBtm is overlmpped the H^igan^ s«ri«ii« 
vmt of sabaau - zov^thrwmt of Ithe village safeastt a icije^ ® 
exposure of tilt Baj^ Jc^ r It has a normal 
boondax^  tofrcur-dd mrVsk^mt mt a on 
othw ara Viitjpg poor QQI^ m^ oooitsioimX 
8aa<i0ton« ejcpoaum la l^ oritioii a^poar %Q 
lo the lower Barakar Sturi^ a* 
m&lQml ..yariatioa 
rnmk&r a^rieisr* iu thx> A^mam coaKioldf 
omtinuouG lithoio^ioal vmriutXm tm^ on« start of 
tb9 fioM to oth^ &r* k t^ rlof doseriptioa of 
r&riM%iom b© of infor«6t ham* 
1, The moot charaoteriatio and highly developod 
lower Bamk&r b^ sds m tho iNdbbl^  with ooo^Xoatratio 
bands iind ooatain a £u»ouat of oarboaao(tout ehaXta 
and ooaX« t^ hlo hovlsont ifhon traood towardo th«! caistt 
^ -
via Bttnfdi, Mii^t Ifutsgar maH th« 
gradoaiX/ abowe tho fttt^mmtloa of bands 
and only aod ooarde tsoiiaistmss r^miM^ -^hm i t i9 
tmc&d farther tcmardo the eaat md mrth aoao intermti^ 
f«tataroffl tieaoao ii>ro3aiti«nt» o£ tae ijurUi* village thi© 
horizon ehows aa increase in thiefcaea® bat lattrufk 
viXXaffd It aaddealy vmiuh^Q reappears of 
the safeaau would iadicato tliat ia 
area* towards tib« mTthr*m«B%nxu ooxnor of the eithoz* 
there m& m of the Imoal Barakar or 
fe&w been m&tlAppied tto yoytager mmkmr 
tor a fireolay bed dlreatly ov«r the Affoim a^ti i^oc©. 
file AGXi higher cm^s^t&iag matl^ 
tfaMato^ea and m te nr^ dtf is u^moot 
ddv i^d of ami or dar&atmceous towardcs ibulf 
of the coaXfieM* Howoviary m^ coaXf 
poi&tta out aboTOt »tiirt dt^ ^^ XopJUig tJ&e eaet of y 
TiXiftg« fmd ftdauae iiaportancQ in jagaXdt^ai Bulbar and to tl)« 
waat of Murup aroao* nr^ of deorei^ft iM tii« 
oarboiiaoAoua coat«iit north of Kaim wbicli mturaX, for, 
froM north of JCaiaa thic horiaoa auat have ^oiiiad wifiia tb« 
hori«on exposed ia th«t area aortii of 
3. o^uHueot horiiioii of tho Bamkar Sories i» 
(l«veXop6d to thQ ««ot of Ijeitehcir tuad CJa&ipu3r«| but it doaa 
not to be repmaoated towards tha w&at* A rapre0«»tativa 
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horSttOA iXL s^t^xmtls)^ 
easttilstotitts Q.M with Qt mx^ mmGmm^ 
3tml««i. Tlie ©xpoo«ra« towarda tho «outh-wefit of Hs^JSaay 
art appc&ritDit&l^  ^mmgwt of tkie Baxoicar se^aenoe* 
It ax to eoiitii<iiirf izi light 
of lim ab&ve descrip i^oiicr of r©j(ji<«mX variations ia iitho-
Xo^, thd two imtolM^ o of Xiowor aoiuiwiuia 
in tho oautibtem ana %h& j^ art of 
(Fi^^tl and 12). 
Qcmdwana patch aoutfa of Dtiiua - soutli of l^ idua viXlag®, 
a smlX outXi<it* Jj&m&r (IOH^SIIPL hBds hi&rdXjf 0£i« 
kiiom«ttr« of tlta staits eoaXfieXd* tot^X area of 
this i8 about fiiro fsquare kiXom&-|nifi* TaXaliir 
aro expoaod towaiid& tlio aortJa-iwtst «md tn® b«{to are 
obiriousX^ of the Berioe* The south^xn hmmii&v^  of 
theso with th« Arohiieana ie fault tr i^uiiir^ in the 
U TS« t 4ir«etio?if «iith a throw towardu tho north- Hatc®Xi«at 
expoQuros of tho B^ tmlcar aro aeon ia the &o\im tioXft, 
whiah Moro or throu^ th«i middle of tho ar«a« 
Th« xoa^ imiUiXy $ri,%& m'i ofmdotonosi with two weXX 
dftvoXoj^ od coiiyX<Mierat« banda tmd aXoo thiu iuter bedded a^nda 
of ahftX*. The (samreraim dir(iotiont» indioato i t 
»rao perhaps, on iooXatod haoin and that th« axis uf the 
wae near tho fault* tot&X thiokziooo of th« Barak r^ bod« 
m^ b« ttbout m. 
i^ uagav m& iimbatilmr in 
titt iuiiti ttm Xtmm mseeSmit M a 
palMe «iia4»taii«0 atid mXth ooiai^l.^ ttm'^  ban&tt* f^iii 
<3f tb* smifi f iol^ d $m to the m v^umea «xpos9<l 
in Budufi |<ttah» i« timt thd B^ i^ kaa^  bdds 
of iimU baoin nm tb^ tQ th# mttksof 
mQitwwion i>f tHo mato 
ooattiiaoa mteU mvtk. of ..tha l^lu irUl3lag» •jtpoauret 
of titii fmn^mm tnjpoeitttf dsiaU m^ %ti» Qthcx* 
oomszTixig to^ kllmetreB mrnh of BeiiAf 
iat&arofttin^ Xit^oli^oal. olmmetaaca. fiiloisir Ixida are* k^wBv&j^t 
m tiid asm* BureiiAr 
tiM telr eatxtBuna, In thlis tl&M aat m fRsall* 
of th^ Banlgm^ Bmlm pvmmt in ths Ifurgar 
patQli tonards tho nox-tli* xiorthttm liouiidas;^  ^ Xarg^ x* 
pat oh is itax^^ & fault t atsst it t^iM^ thaaa rooJco in 
otmtftot witli tiitt Arobaaan foxmtiana* 
saailar af the f,miimam patoliaa la tm^ly m* an4 
lialf a^ uaira ki^ oattjra in araa ant ooataina aaiulatmaaf tba 
thiakaaaa of tiMoSi doaa not exoaad eight Good axpoauraa 
of JUirgar siatah ara aa«o i» tha Batasi nalai imrth«iiox'th^ *aaot 
of Baiia iriUa^* aaqiuaiioa atarta with a firaaia^ band at 
tha liaaay oarhoiiaoamsa abala with atx'isjgara of ooai aM 
aandatona api>dar at tha ^Ma hud of f isaoXaj^ i tfaou^ 
« 64 ^ 
mmtll thifi^tttSf tlie Atebatan 
«iid ift <»cp{»«0i tomv^ the mmtfijm gatH of ttit 
fh« ymrngm oiqu^ime alt«x«&ti^ ea^detooii® 
ttM lyat thia ^ho 
atxi» of l^lD in ^liglitl^ tosiXt^a sitl^  mi tno 
noy^* totftl ;lit tibia i^ ntcii is 
Wnm 00 m* ii^ rtheir i^m^ JTOC^O ovarl^i^i^ t ^ 
^aw &t BMUt^geuci^ M this oS %hm 
BftxeOsttT tt^ xsmlimn i^ lmul^  ^ t of 
for m Ih9 mnt ^.imatl^ mm 
Arobno&iui end olmmctexristlo iniII. l^ onX grit 
a ^ coarse grained mxUk&tom of the Icmr mmimw series ar« 
fhe oe<2ue£Wtto of in lihe f u M and Balu. ereaSf 
howfirv«x'» ooi3ipar« well w i ^ mi4dX« }3arakar av^ u^enoe i»:sposed 
in Bajbar oxea. overlapping the yottt^er 
rocite in afi woU m to the north of BaXu aroas. 
BARKHH HBASUSBS 
iK)c2cc <i{|uivai4mt» or hftving appmrent iimologioaX 
•iAiliM?iti««« to tho rookii of Barron ||ea<rurttft of th9 typo ar«» 
of th« JiinriA CottlfinMt appar«ntljr not prostnt in thia 
iirwi. If feho fomatiOQ m» depo«it»d aitjUer i t wa» eroded by 
th» tho Batti^ onj a«ri«i tma depoaitod or i t is 00 ccaplotoly 
ovorlAppod by youngttr fozsiiitions th»t i t iv not exposed «nywhere. 
^ -
mtwm3 BmwB 
fb« Bmi^^ si»a?ittfi la at»s«ii« tvm mltos^an^ 
and m the Aumag^ CoaltieMf tiOwevert 
0M ta) lo repr^emtod by 
m^ tmnaj ei^ uiXett* « Sm mlaf^mom IwiiJitw* 
i t th« uM^rljrii^il Bamlcar fi£tSf in twm^ 
It is ovmri&pi^ d ttite psnchot imd Me^eva 
m»t g£ Boaai m Aumiga seotisait to the 
iiiartiaHRrewt ot Btndi iriiifi^*, mm Umlgm^ mlmw a 
diitinet omr tii© arocks of tii« Bamkair mrim* 
H»r« m. thla bana t>£ mMy shaXo at mt im oucoeedod hjt ft 
yaXXoifisli p^mia^ d mMs%&mm ^hmgjti m mwy mmll 
sa^u^nei! ^j^omA l»ire« it o(mtaim> alt^rmtiag mxai^ tomm 
md fhe maxMrn m«&»ar@d t^ ielatQue mioiig A^anga 
TlvBt in SO is. 
Ayoa. .Ban - A gwd «i«v«lopa®nt of 
the Bex^ i^ ait m of th^ yomiger b«4#f i » 
•tt«8 in thie giK^ uettod laan itmm lijr m 
of atriktt mA t»mfiv«r8« f<iuXt»t rtasiitiiig in i^pcititioiui of 
tb« B&nODar and Hanigaiij mmm»toa&» m ttm Eajduba oal* 
<i«etiofi ex;poiiur«s are o^m trm «bout am kllmistw 
north of it«i ooiifXu^oe with th« Auraaga river* Thea* rook« 
{Comprise ftltdrmting aandatoaee and ah»l«e. the ticiiuistonee 
are medium to fiae ot yellowish oolourt with a 
gireenieh tit«i;e, wherefts the ahalee are Bminly eiuadjr tuid 
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aare aleo yellowish in colour* csaleareous sandstone lenses 
are oojamon in these rooks and they range from small bands to 
those as lauoh as 300 m* longf and ranging from two to three 
metre in thiekness* These ijands mainly occur along the bedding 
planes. !Dhe exposed thickness of these rocks is not much 
as they are invariably overlapped by the panchet series* yet 
the fiiaacimum thickness appears to have been preserved towards 
the north'-east of t7daipura« immediately south of the Mahadeva 
hil l , fhe yoimgest beds of the Banigan^ Series are exposed in 
this area. 
Area between Sabaau and the west of Raj bar • l?here are 
a few exposures of the Hanigan;J Series in this area. However* 
the characters of the Eanigan^ beds, in general* remain the 
same and comprise alternating sandstones and shales (Pi. 1lA}« 
with c&loareous lenses. $he total measured thickness of 
these rooks is about 180 m. 
Sorth of Raima - Oood exposures of the Ranigan;^  Series are 
seen along the sukri river* north of Kaima. fhese rocks overlap 
the older Barakar rocks andy in turn* are overlapped by the 
Panchet Series. Although the rocks comprise alternating 
sauodstones and shales* with calcareous lenses, the sandstones 
appear to dcaninate. 
The Baniganj series in the Auranga coalfield has its 
maximum development towards the central and t^e eastexn part«» 
of the field* with a maximum preserved thickness of about 
A - Bast Qi' 'miiiid, Mx-i rivur^ 
cotiliiald • 
'.lutrr^ ni 
wXUi a aaXoareaua 
Bloan; ihtt bitadl^ i^  
B - nouth'^at of Uciniyurat Aumoga 
CotafiaXd » 
GOMCW i^ rttiuttd M<iiriaut»vii itmuda &untt 
ubovflub i^i-eu^UiXmiXlOiii Q£ jojuxt; plane* 
180 ftoutb^west ot ^ b a r . 4 broak in iiktwrv*! lit 
iodioatod here this m^-oa Moasurts absent. 
A^HCllEf SEfiliS 
l ^ e ttie aimigai}^  the muctiot s^rl&B mlBQ 
towards omtrnX ana tiia eastam ^arto at %lm fial&* 
fhaiie are oompoead of aXtasQaviiog mM»tm»Bf aad ahaXae iritb 
mm oaioareoua an4 farx i^ginoua lanaaa* aira 
taaialy aaditta to (soaima gtaixiadf hip^l^ taXfifatMa md are 
aXmoet wMte. fiia ataalea are also out eosaenteea 
to t}« a&odj^ * 
^ortto of Mtfaatileay - la tito mx&mu rivaj?, &f 
JiabatiitajC, Baaohet bed© werlap tiia yallovrtah ooXouraa Ranlgaaj 
0arlaa beda on tha eaatais whearaaa on tha waatam @149 
thay airactXy overXap ifea Barakar fjarias. Tlta Panciiat serlao 
in turttf ovarXapi>e<l % youagaa? HahaUava saxriaa. fba 
total axpoaaa thlctoaaa la about €0 m* 
8outh-»»aat of - sautls of tha tJ^Xmxm fillaga 
a faw axposuxaa of -ttio Banohat sarlaa ara aa«a. Thlu area la 
ttndar raolamtloa for caXtivatiaa, but aouth of tha roadt b6twa«a 
the two Haliadaira hiXXooka, good aacpoauraa of feXa^tlaio 
aaadtttoaaa and ahaXaa are aaan* &M (^imm» ia the Auraoga 
rlvor aaotioa show tha baaaX SFita, wfeiob ara fflo^Jiua gralaad at 
tha baaa> followad by fijaa gralnad beds towarda tha top. 
^ m * 
QontUamtlm af th» «atiare h&^ clmn. ttsimT&& this nortiiHisiit 
in m^ 'SiBim ant to ikortik at i S m ^ ^ ^ hUl^ 1® 
aXao r«oorded« Xn %hX& tti0 totsil. thlc^^m of tliene 
moQmBi^m be below 120 n* 
Kttiffla mBi satesou ftjcta • A •lOiifiAted nxpomm of 
th« maoliet B0t-iLm tman^B tm tvcm Kalma 
UFto s&t^ iniu 10 pari of %h9 £XnM, to the 
m&t of n&bmu* nxpeaure a^ i^elmpB^ d aad m^T&H 
th« youiag«r HouaOar^  le 
rauXtM. tn ^ukri ^pir^^f m^rl^ of baeaX of 
fo3?aatio»8# of K&im ift tli© rivor 
fmoh^t Bm^lm atsirta ^itk m m^m&t ats^  whits 
mndBtom aikd a tlUn fs^ t h&m* 
are Bli^iil^ $rmni&h9 -mMtiish ik&d times 
A cmll. Qt tliase roolca 
i« exported K^m r^ o^ka tm&i in tii» 
nXth « eostH^rly iiif» fhn exposur* 
m ttmi agtd is again ci^ OMtf kiXfm^tmB «mt of 
tatmX t M ^ e s a ot 
roelcttf pr«i««rved in thio rdgloa* is tlmii 120 a* 
A ^mdjr of ^ e rftlAUoatililp of B&aohttt beds with 
ap i^Ociag, foiiow tho Qjc^ ooiirt* of Int-^ d^ aerie** tmt t!»ir 
$$ 
0t d^pmttim whm 'yM tiwt of 
nuoaosaitm* rtlaUon^p of FAaobtt 
^erl^s lei^ in the ATftn. «rith 
9xpQmtm to oxtjreise wmt of tht f iaXdf motHki. of 
itt not vms^ 0& oUmr ntm^y -lomrtis tbe m»% thi^ 
horizon ±m bat pa&rl|r &iid It Xb mt ualikel^ that 
Boquenoa in that dir^otlon i«t youKgor timn the baeaX 
flm iittliodeva pTOtrXdao the aost diatiia©tiv« 
the or6a# t^ey iuvas'iably fern promln^t, ijioiattd 
iiiXa.& mM hillaoksy Foi£r j^xmiMmt hill.f> 
iMida atid atow ijwrari ooavojE-gius dipSp iiwlieativ© of 
ae foy Baiioip|tio end 
Cimter^i (1909) IStm(1<l69)- Howowr, tha thiotoeae 
varlatioa frca tli® ©f culj^ lsa»ii!is to tbo oflaUi"© 
hare imm diecuaoeii in Chapter* l^ he^ e rookct over* 
lap the Bitnohet» tho B&niQmi neXI as tJbe BaraJcar sucoeoaionv* 
Thtee tialiadeva bada «re reaarimble in their unifomity of 
coapo0itio»» fuid ffl&iiiiy ooaipriee isrite aoaro» gxaiB«d highly 
ferxugioouB is«iidatoi3te0. l^ haXes are coaparatly^iy irez^  
autiiordliMit«» f«n<ugiiiouo and iu^tii^ ia l^^  red in coi<>ur* 
?forttvoaot of Aabatljear A circula^r patch cf J^ abadeva 
roek« with innrard oonverglng low dipo* foxmlng a jjaalnaX outliiia 
ooeura on thu north*ftaat of northern and tha 
southern houndariaa ar« faulted* Bftetem and weatcm boundariea 
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mvm mxamX and otwlMp th« Bonohtt a* m^lX m th« 
BaiVLtour sveke* Wit&x&9 the nouth tb* bamO. rooKe ocaiprita 
Goaroa ipnaiitiid» lilg&iljp famglnous oandstonas thin 
amigLm^mtm baiD^ la* fhe mefmB& rivert utiioh 0ro0e«a thim 
patoSEi in an e&at*«ir»«t direoUon sbowa the oxsiosurae of ooarsa 
graiaad la^ KUSJLX bai&4e of femigioous olmlGs* 
fha eacposuxtt of toliowa the saiaa Isaoitju^ bl torn af the 
BEoilgaxi^  and Buiohat rooks, fhe totaX tMoloiaaa of tlia 
e«<tia0atii in tbla patch my ha ahout 120 m* 
worth ot Mtm ^waat of tetahar) - A •oall iaolAtcd 
hillook^ Afsrth of Jalta village (ahout 2-o}m* waat of i^tahar) 
i« ccffikposa^  of fjahadaya with so&tly coaraa to medium 
grai^ tad fala^^thio aaMstmaa* Tho mortham boun&ai^  ia faulted 
a^inat tha Bara^ ciiraf wharaaa tha aouthaxn boiaiulasy^  ia aoxmal 
mSk otrarlapa tha Barakar ro^s* pat oh of imhadava aariea 
also ahowa oonvas i^pg dip dirootioxis* 
gorth '^aaat of l a t a l ^ - A vexy promittaot hillt looatad 
north^aaat of i^tahar toattf is ooiapoaed of ^ e Mahaiava sariaa* 
Tha hill aactanda fi^ oa tha aaat of lAtahart towai^ da tha eaat 
upto tha aouth of udaipuxa 11B)* It oooatitutas a iraxy 
pronioint land mirk* Aloug tha houndarjr tha Mahadava rooka 
of thla hiU are faulta<i» hut to tha aouth of thia hill thaaa 
hada overlap the |>atiQhat aariaa* oa tha waat they diraotly 
overlie tha Barakar hada and in the aouth the panchat aa well 
aa iianigafij auooaaaion* South of lldaipurat thia «aia hill 
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is trw mt^XI i$emtmsn hill § [Urn Stmh^t 
fin« of mXmiSk9m lULoog tho 
h^ttizMb-ij&tfttiiix' road. A &60tlm of -bbuso ^as io 
BlQsig ttm Jimrm aoirtti of ttui iroad Broeottains 
siDTth iisiXat dips northiirl^ imH ajrn 
ohanige to aSisost fiAt jua tbo «»entrj(iX fartlii»r 
north eventuimir oJmnge again to @out!i* m i^ oiiated out 
i»«rXi«r it i i m% a etrooture* «iitir<i tHiQumott iti 
tM* mla i» iXmtijamtly omrm m^ la^ dluai f ^ mtgiaous 
and mM&tonm whidh i&n} towai»lo tlxi 
^art uf the tli® lower p^rt is 
mo^ forrujjlaoue '^ nm thQ witH 
mr« iaighl/ ferzufiiK^utit roif wall titii 
a uaifom Qcmpositioa tiids^ rooks oc i^tiiuie so upto 
amitl^ w& t^ of axio of t^ ui b^aia i^ 
in tho P^Ttf mrixig* to towai?(|» tho w«et« 
•rite tot^ in patch »ajr tm al»out 210 a* 
Sorthi»«»tit 0t JimaMi^ m - A» «3JBo»t ©irouliop Mll&i^ to 
tho mvtib^mt of jui^aHii^t ^mprieilng Malaadem naSmf i» « 
iroiy pronlttant foatur* oJt thio aic^* This oxposuro ia about 
two kiXOBOtroo «tt»t of udaifuxm 2lttiia«L«v» its 
80utb«ra bouxMiax^  is fiiuXtod a^aiitst the old«r rooks whiXe 
on ths othsr siass thoe4» rooKs ovorXnp the pauiohst 
fhn dip dlxfsotions »hoir iswasds oonvorgin^ dirsotioiiw soggtsti^s 
of m iii4«p«iidtttit iMisint oMox* rookSf iiko panohvts* dip bftiowit 
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A9 Ut9u«kX» tl»« lii^ologiOKl ulnilArlt;/ i« aeen a^ id thos* 
rooks oompriii* a«<liuat to amron gnuintd bi^lil^ f«riraginoai 
f«l»pathid 9iui4iito»eii wi«li a mm oeourx^not of ^^ra^ i^isouo 
I 
ehsl^s* fJli« eatittated tMokavsa in btlovf ISO m* 
Artabetwaoa Kelatti ^ d ^ nwr^i - FJfoa tl3« aoutli-ejjet of 
Keiisift to tlm of mxi iuti obXoog h i l l » about 
Hill* kiXo»«t£«» I m g m a i m wl.4<» i s 
at s«ri«&« ^hm p^oh^t mA BmXgm^ aeri«« 
ttXfoettd uad»rti«&tht tlm mut^t-mmt^m southern 
bouAdarlee art» or* ooax^o to cMsciiius 
gs»i£tod &^<l»tOtt«fif i^eh «v«si iamisttsim gritty| also they 
l^ ghljT fdrruginous iflth oooa l^ozml bsm s^ of 
trnrm^inm^ b^uXo* %h» oorti^odtem sl4« tue 
imffimmM but thm oir«mXi ^tmcturt sliowa that tlio aipe 
oonirex^ij^ aad tlio of baisin aloD^ the of 
t ^ JtilXX* lAT^* JtioXoe iir« aaim on thi» hiXXt wbiob guvo 
II Ylwir. it 2W of %h9 Seriofi 
to have been i^m^erv^ mnt of tmim. rlXXag** and 
omotXy iXL the Awo ^Xigimdnt ad iMs hilX, mother oib&XX 
hiXXook With idontloaX «uao«ii9ioa lo mm* 
• 
study of th* mbadftTsi in this floXdt 
tbttt mix th« m mlX m tho 
aXthough ifnoXatttd m& ««paratet e^ ow inaiiriduaX baoixuO. fozs* 
Bow«v«r« th« unifonaity ia th«ir XithoXogloaX ohainioti»r« 
tt«k«s thoiir oorr«Xatltm in diff«r«nt pfttoh«« difficuXt. 
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fh9sm \m»tmd. aha^ ed mterogn of tix% MftlmdeirA 
f oXlow ih* aonfiguxiitioa ot Ba^ohot nod Bmi&m^ fomsktlmm 
but not of BarakAJC roolM* 
go intmeiim art^  in A^ jur&nga 
CoaKiold, 
StiitlO^BE 
ntnictuxmX3gr (Fig* 11 and 12)« the hurmm SoalfioM 
lii %tm iio«f amsilitmtnik tii« Balagami tctv tibe 
rocM;!! 4a tiilii 6r««i> wi^ jr faulted* in 
genemit tlte dsiount of mmi^m t^vm Im to aea^rat® but 
Jkis ettX'i^ &ifi s&rte also isadzi obii@zir<»<l« 
!lc» foldliiig of tb^ rooko reeagniaat^ Xa • foXIowioig lo 
deaorii^ iiloii of tlie Autual relatioiKhlps 
of f«uX«a So ttxiii 
of ^faitiloy ana Bitadl - mm% 
of BttoiHf upto ^ir *x$irim» fxliig* of th^ 
* fttuXt; of high Migfiiitud«> In iom of arot 
Aff«ott th» rntrnkmc^^lmtm ^othor f«iua.t| fj?oa 
ftbout oii« iaXoiKttt»r« uofftti of Awbaitikar trand» in 
ttftHUrljr dirttotloa &m jolxm Bm%h«m bouaO&i^ r tml% 
tii^ mo two f4ulta» Is mx^ y •xpoDUS'ii* 
•osnijf* A ftw txyomixtt in lat]3«hni hom&rWf «liuiv 
tlsat th* dips ar* Xon tovmrdt th« north of the f&uXt«4 ooQtaot;* 
but #oittli tb» iMr» nXno t^ vorUonX. 
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north Q( m^tike^r tlm nQrth&ffl^ throw ot "iha isoutham 
boundai^  fuult ^mdmlX^ doere^a&o towards ttou eaot and th« 
oonglcoaei«t« of Xoirair nxpotied juat 
north oi th» f i ^ t t botwaeii AKbftUlisi' 
i^metidt trnft itahadu'm fieried mid briiigs 
tibLea in Qmt^^t ttflth fitii ^ I f ^ i r to tbt mat 
af Bm^U hm^iifff tlii0 fault dim out. 
fh& aoiodwatia bouadax^r i e n o a m i * fiii> 
jaorthora boundary on th* other Imodf atl'^ iotod Dty' tvo 
whlQh extend upto %h» north of tmXto ar« 
aostt«itlmo0 mxtk^^ bj sitirrottr fault aud tho ohow 
hX^ dl|>Q the fwXtfi Arc apiiroaohod* 
area - Aroimd tho area 1& 
bjr a 9f»ri«0 of foAiXts. Hoireir#r« About m kiXoaotr* 
eouth^ ndkSt of dmdlf a aa^or fauXt fosmo thu bouad«r^ b»t«6«2i 
the aondWAXitt the roolcs* This fault ontors thu 
ooiiXfi«ld about two kllo»otant» wentnorth-west of Dudua and 
upto tha north of siuiigar. north of sudua* a wslX 
davaXopttd fault gougm ia aoaa Xn th« luranga rivar aaotioi^* 
Thia fault haa baaa displaoad two trai»sir»r«a f&ulta nor^* 
aaat of Dudua and aorth-»ifaat of nungar. south of thla Rain 
fault and nreat of Buduay thret fm^ho anoloaa a aaall I3arakar 
•xpoaura* 
A »ajor fault starta trm tha east of a»d triiida 
upto tha iEiorth of l*tahar la an aJjaoat aaat-wvet dlraotioh* 
• -
f«ult la e&po t^d ia tl^t Auraiig« riv«x> aad |4MIS«» 
nloog nor til Qt jAlts iiiXlf nloioh itt Qmp^Bit^ 
r^ MsJcs* treadsj ia ^ east-wast 
u^to t^e west oif mtolms^ 
liag^i » flae arent feas vtjpy 
faulted, FTOJI %tm moi^ 'tii ol' Iiat»hajf, towarac tli« 
iNU't of fiaXdt m^or fault i» an 
mOf^W'^BBO^T. l^ oeaft £em %h& imrthmm part tht 
I^atoMr Mix aM upto the mutU ot udftipum* 
i^UB fault Itaii Q icrtrnthrow x^ a otmtht and ooritliiuoo 
e, aT5®B dJLre^ iflea up to th® seuth of tim MI1# 
It I^ UTureatott ioto two Isr^ mehs*, oxie followissg 
tM ttifciitorlir tlid oth&T & SSOt»B direetJLoxi. 
proai th@ u^iaim^ ttitu main fault iippeara to 
elmiis® fyoB & »i?uth«riy dQimthraw m the w«it» to «. northsrly 
doimthrow on thtt im « sftries of tr&mv&fme 
tmXt» mitt of u^ipusm^ whli^ hs^s e^vor^ly the 
Bi»i?«JK«r» Vimai&m^ nerlvn. important 
fault oQmiri north of 'mx Hasrcli, it »at0r» tbe from 
the oa«t«rti Hide* dl«pl6oa» thm bouadar;^  m& 
ftote «» A »trilC0 fittiit wftst of Bon mrAX re^mting th» BaraJnir 
Haal^ an;} l^ouMar/. fhin fault ooutioueo upto the met 
of m^ l«i» m noj'thorly ttonf. 
thMTQ stri^o of fault* on iiortii»«a9t«xn «idt 
of XAtabftj;. Al«o» * na^or fault aturta fro* aoutb^tiuit of 
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Xrfittlmr* izi %h0 dirtotloti mM ia mma 
la iwlftt Xml% f omo th«> h^mA&r^ oX 
i»&4fi tuti mi$% Q£ downthrow towards 
ihtf i^ie mjor tml% &mr%i$ fi'm 
In ihd aii^ a^ i^on a 'uorthtrl/ tiurow smS aff0<ita 
rookii o£ titu Baralcar* Baetigaa^  ^ d tho panoh t^ gex-i^ a* 
fhe oiT tiilii f^ult i0 oXeiurljr s^ im in Aurs^a rlver^ 
(ibout eou^^^t of ud^is^um* 1024 Xt coutiaudji 
iiptd t ^ mtmmXtiS' oi tJae field. 
ax^ tt • xnoriib-sttelfdEii and tiie eastara 
Is l itt le disturbed. iJowever, oi' Eium ,^ a f w 
iai^ojctot taults affected isucke eairorel^t Haaedia'Sftljr 
0t thttt « fiiuXty tmndlag in 
t&vm bouadi^ r^ r he%w@m the iimigm^ aiid 
ttm A^ rolmeiia roolce* on %h<» imidt the uQTih&m bouadai7 
hutmm tmd tho mviAk^ent of EaiWh is faulted* AIQO» 
a m&^ fix faulty tr i^itdii]^  iM Wm n^ Q^ S dir«oU.oii» affoata i&Xl 
thv rofskn trm B&m a^r %& titt atid eontimm m far 
eoutSi list douth«-#a«t Mami irh«r9 It ^oias the ismija 
refiult. 
XA suncii»g u|>, i t wiXX seen timt tJbiore xn m 
eln^le oontiauoua t^ oundftry tault« xtoither m the eouth oar on 
the north of the oo^ilfleXd* thmi^ h hoth the boundarieo ar« 
fauXtdd* Uoreorer^ th« tmilte mm alw&^ B th* 
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boundaxiy fAuIts hQtm^m trnd tha aoaaimosi foxm"" 
tloiui mid m £m oondwaum |>atoh«ft occur on tho up^ m^wa oidvi 
m mmU larger «ritii j^vmmnt coalXi^ldv sitrel^ 
the romiRnta of thieae tmf be verjr mvitm&lmt tom^v 
hsmlm X^eci mtull outli^x-e m 
upthrowA mug&mtf p&rimffB, t^e faal t iu^ hao of m 
cmpAmtir^X^ momt and i»m.oa<ii»f in 
pr0Q9»» of mpl4 orosloaf ara jr^t wiped 4XI 
faalta fitpi^ear to no ami gravity XaultSj Sm til© oaa© 
of a fmm tmultm i n tiio eastt^m and wofi^ tem of 
the iri«id a ewnaia aaouat of horiaontai diepiao^aeut In 
a«®« of if stloHig tls® strike t 
toay© a temdnoojf 'to ehans« uh«ir Aiicoctioa of throw. faults 
in thd msm mm of two for tml%9 j^tmttea 
dinpifto© im ©Mrli»y ijeuomUcm of faultiS, Ai«o tMre ia ao 
doubt %imt all faults aro j^ oat ia 
oluiraotttr (Ahmdf for tMo do tailed imd jord 
l3iy jTttrd otudy hfto faiiiid to brix^ to light aiyr ni^ioifioaat 
ciMogo ia ths or thickit#9a of tho ^oaiaeats 
to justify th« supposition t^ xat ftvoit a littXs Boinwuint iwd 
t«ic«A pX«o« Axyr of these during ths oourss of 0«diiasi]k«' 
tstioa suggostsd by fox i%9oo(t9&9)fKrisimfUti(19^)» 
et aX* ass (192^) and othtrs had» of oourss, su«K«Bt«d that 
faulting $faa cnttoftsqusmt ^nd Ahtasd (1960 and 1966) had agrusd 
in favour of this ouggsstion* but nons of ths axiuaonts and 
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avideaoes produced by these autlxors ruled out aome movement 
aloag these faultot as i£ these formed aXozig pre»e;Kisti£>g 
lines of weakQossi. the evldcaces produotd In th® preoedlng 
oages dispel any such euppooltion and no longer should it 
be cottoiderod that the Ooadwaaa faults are of veiy old origin 
and ha e^ been active off and on (saiaSf 1694» Arogya&i^ iii^ t 19629 
Chaterji and Ghoaht W69)* This indeed> constitatee the 
s 
ma^ or ooatrihution of the present study and ^uatlfie|l the 
detailed deeoription ven above. 
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mimnnm wja^xot ABD mMBWMs BMIS mfm 
IS PALAMAtI C04LfIEia^t BHUB 
Ijyyrici^  th^ course of |»re8oat field work in 
Mhmm cmXtl^Mmf IndliridualL mjpable noudetone ^ md 
btids of &XX uoliiS vrer@ 
oil the m^ (Fl^* aad 12 )f tod their true tMckutoft®® 
alung the xaa4oi' ylvejc® and seaewred with the help 
of Brusiton nnuH ooaraex* tlLyan 60 
has boon Included in and th«i finer grod'o iBto 
shal«t0. coal ^ d QE^ rbaoaoeouQ litbaletf for tht 
pur^ oad of th^ pmmnt otu^, been Inoludod i» tin* 
lattor oat^ goi:^ * di^ ta m&m tabulated in the f^m of 
»tratigriAphio (Fig* 15 t?)# flwsii® t&ieicaftooes 
were to thm m^ tixid ooaxour lini^ s* 
Xnvrvnm9 worn ^mm for eaoh serine of rooJcu la tJae eoal-» 
fi«ld9, UovovQVf ratios of diatrlimtloa of ©andston® 
aad aiml^i for thioka«as lnt«rimlap plotted on 
th« tJ3iokae»s varlsiUoa aap 18) tot a etud/ of 
varietlotis iit thic)mesa and aundotontf ratios in 
dl£f&r«tat siarta of tixv ^Xmm. Coalflalds* 
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tAXiCIlIS SHRIK8 
Ofiriee I3 in tb« BaltoogiHEt^ f 
lo thu HUt&ir aud j^ a^rlf la 
coairieiafi* 
TJbio of tht !?alchlr tiede la the 
l^ltongctn^ oodlfloltiiii towax^e laorth^^a parl^ i in 
m&&.haim a*^* is around 90 si. (Fig* aod 18) md alnoot 
th» ofiufifs iMctimesfl i» premnt iti of 
ooalfi^M. fowar<l» th^ south-oaatem a^ru of tba field t^e 
thioim«ra«f of these M o laoreaoott to nbout 150 ts. in the 
mla. fhff boundayy of th» Baralcor rook« overlaps the 
t&O at* ooatour of tJja falohtr seri©ai on the south-eaat tm4 
traasgr«»so» to tfeiJ,oJcii©@o towards the east ao woll 
in the Qortlieuna part of ooalfioid. ^he of the 
thi0kn®»» mriatioa for the ^aXchir bodii laAicates that tho 
maximum tkXcknitm of th«»e ronk» Ib preserved towy»rds %lm 
nax'tli-west of the cotiflu^^no* of thm i^^ iXii th« ^tu^t 
miti tm a&l® of %h<& taXohlr pm&mmhly pa«i»«e 
thirough tlila tsoathimo* in a IBO^ i^ dirootioa. th* mmll 
ipatoii of til© iHSklelilr S«rl»0 U P O U M SAtboxwa mf bo about 
30 jji. thlok. 
^Ido vnrifttioimo in the s&ndo tone-shale are 
fieea in the &ou%hem and tte© northern parte of the mitoogaa;! 
bfieiA* In tlie northern p&rt of the coaXfieldy up to 60 a* 
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at ^ 
tMcimeoiit ma^mHon^e^l^ m^io la 1i2f whloti Indresteo? 
to 1t4 towards ti3«r ««ot«rti oidrn aad t&oomm doailia|rafX^  madatm^ 
in tm muttk-^ifUim i^art of ih© iioia in Mails tiala are** 
TMa ra^lo agaiii IsS in i^ he {.mar? oif %hB 
la tja« iiaiin aaXa area, ljowev®rt tte« ©aiwiBtoae-shale ratio 
Mwmu the iaS^rval of 120 and 150 lo 
A outdy oi' tfeiB ©tin«ietoii«-ahftl# i-atio also laciicatee 
ftMOunt of e&nslatiatie in tiie 
ij^&xt of the ooaifitXd^ furim of of 
Bori#a« Aiisrot it m^ mt^ %lm% emiMtmm 
luammm pw^^r^lQmimlg toisard« top of tte •s^ Xcair serios. 
in aa m&Xl m mtnintm^^ 
of falohif roofes of the imtay aM mvmga, 
CoaifioldSi ooaXd atu€l<id in for they ara not 
weli. ttx^osod. Kow«ir«rf iai t;h« nortiu^m part of the JMtar 
Cc^Ifittldy thtt maxiisimi thioluios® of 90 a • im9 to %hm 
m»t of imrtfftdili vlll.ago. la othar pi»rt» of th«r fit»Id 
coixtiiidttrubly tm&XIar aro prosortred b#osiu»«) 
rocks axtenoivwly b««n ovtsrXappftd by iHe Bamlcttr 'jert«8» 
Ttxe lower 30 Buco08di.oa in th^ Boori vlmr 
dOiBlnlat imd th& r^itio 
to 3t1 towttr^ l» tho wooli in Kofil riv«r mrm* in tlia ©Atroa® 
aorth-weettm |jiart of tho fi«lM, the rooks Imva bsea itiioad 
• 
by numeroua faultn, he»o» their aotui^ and th^ir 
»aiid»toiii*iihal« ratios oould tiot tm dctsxaained* 
DAapDMDiAi taqoLiDcl 
I .r Tr-
l uoB jUDy JD>|DJDg uoaDi joJv 
T" •ft - )M !. •X' 
1: 1 '- • 1 ! h- •' 
i iy 
•j tlt v : :: { 11 
Ql < 
X 
m 
u 
cc h-co 
ZD < 
2 
Q 
tu 
< O o < 
o z < 
a: => 
< 
LL. O 
01 < 
x o 
z o 
III 
q : 
a: 
o o 
h-z 
u j 
o 
u j 
in 
x V \ > 1' V \ \ 
•4-
f dnjni\i pUD Joqloy 
uBSWijgq jaAiy u)(ns 
o 
o . 
O 
O I 
a) o 
§ 
D|DN DbSopBoQ 
D|DN oMPfoy 
0|DN DMOg 
D|DN DIJDUn 
D|DN JDl(oy 
JDLiatDI JO |S3M 
j e / v i y D 5 u D j n v 
ipuag tss/v\ iijjon 
J9A!Y DBUDJHV 
JDHltoqaiv 4;J0|M 
4 o o 
C5 O 
fTFl 
i 
JU o 
x: 
x> c o 
1= o 
•O 
c o in 
CT c 
a c 
o 
o 
•o 
c 
o 
o o 
a> 
ol 
i I 
! 
>30 
o 
- I 
I 
ll-l 
c 
o « •o 
c o 
cn 
<u c 
o 
in T3 
c s 
XI 
43 <U Q. 
•o 
c o 
<u 
6 o 
o> 
c o o 
« -
THK B/JIAKAR SFJIIUS 
fbm Bt^ mkB^ t Series io well 
GoaKlQlds finS has beeu in ^ ^ J3araitar 
overlap %hn !r&loliir rocxke fir«t in %\im, 
thd x^ oolne in the Hulas' tsmd the Aurtysii^  
Total aeasurad iJalokneeiit ot Baimkair beda in t^ is 
OoalfleM In 129 iii %h& Hutar cmXfleld m* 
in the Auraaga CoalfleXd i t io 240 m* In tho Daltongao^ 
Goalfl^ldi mthomcmUB @hiiXi>@ Uittd oo^ aenma are 
with the 130 of the Barakar bftdei th^ Hutar 
Ooalfieid. tliey ere tuoaoeiated with Immr 210 ci. of thickSiQasi 
wbexmae ii^  tlie AV^ran^ii coaXfiaXd^ the MvetkB.jt auaoe^ elois. In %im 
weat ie alaost Ceroid of a&rlioiis&oeoua sh»Xe «ui<l ooi&X e&mst 
tjut in thu ©astttiiB pe.r% of the ooaXrieid i t appears to foe 
associated with X&nmr 210 m* of thidmese* 
m th« aouth-westeni s^rt ot the Daltuxigaa^ Co&lfieXd 
the oontouxo for th« Bux^ kar ijevlm foIXow aXxioat tt oirouXar 
pattern around th« suaximua iaopaoh (120 a.}* of 
apparontXy the mxSMxm tbicknuaD io Xooatdd aXmoet in the 
c«ntr« of the haoin of which th& lowth^m part has hmu 
truacfttod by th© boundary fnuit* The thickness of the Barator 
beds increasoB tow&rdo the centre frosa tho is&rginc of tho 
fieXdf indicating that i t mii$ &pparentXj, an isolated basin. 
^ th& mt&» GoiilXi«ldl, tlbklokaa^ais «oasgur® torn 
a» oblong, tho maximaa thiekneaeet below the 
e©rie« aXoois th« Seipiii river* ia t^e isari af the 
coaii'loid* Tw© thlckuessssi these roaies ^radualX^ 
laojcea®® towartlo the we©t. '^ Jxe axla af tli® iiaraimr baola 
aijpears to tread ia th« eastf and X% iiraduaiijr veora 
to aa B-W dirfSoUoo toimxds tho mm%, mllk^ tba Baitoagaaj 
axxd {lutar ahaw oal^ one ar^a ot s^ ximuoa 
tliicicaeas in moth coalfield, the AUJcanga ohow© 
at least four auoh areas. Horth of /o^ b^atikart a^w^ rde HHq 
extreci© westeitt part of th^ Aurajj^ ct C0E%Xfi0aa» the mximim 
thlcktmm mamv^ is 150 wiiereas to %lm north-met of 
^ngar, towards tho 0outh"eaat<im t^Kr% of th» coalfield, 
the laaxiaua tMaknass ia about 180 a. TJiio 
V9nSMS patch betwoen thd aorth of Aabatl^ asup md the aortto-
oaot of ifjuigar, a of about 12 Bfmm a 
oontlnuou9 «Kpoauro of tb« Barakar b«ds *vith a oajclmurai 
m«ft»ur«d tbloJmoas of 90 to 100 a. third ar^a lim 
towttKia the ttorth-eaot of •To^ altUiga, whore a tliickneew of 
fisori® than 120 m. ha© beefi aeasurudi. fowarde tfoc eaotora ^ r t 
of tbo Aui'^ ngG coaifieldi the escpoeed mco&eoion of tJs* 
Gtriesi show© a, aiixlmuse thiokness of about 240 m» 
''lortover the coavorfoing pattern of tfticJcataa coatoure 
indicate a s^maoal increooe in thicJaiaaeae towards these 
four arme of greatc'r thlokciaeeee and this gaxy pomihly 
Indicat© that thofe« areaa w»r© local» sub-basiiks in th9 
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rnxwOm^ Imain of mxma$isk Coaajti^ M m •mtimB^d 
tty C t064 end 1969)* 
m all. f upto 30 »• motees* 
%im mt»ie rnmn^eL m tim Mtoo&m^ 
ODalfl^ld mm* ratio 
in 30 60 tt* thlclmtiiiiy $n h^o irei»t«am part 
of lister Zii wM&h ehrngm to %h» 
iki tht weotdm of ttm coalfield 
it it 2f) wbioli Sigum ci3mQ,9» t& 3s 1 in extrmi^ mot^ zn 
tit m other ia ^ ^ |}«tXt<»ig«>!>i 
coalfield z^tio is 4*1* m tHe of 60 to SO' ia* 
th<> mtio t w t}}# mutem pmt of thu iiat&r QmX£XM 
id 11 in th# wttist«rn p&rt of xim i t 
till mtl 5i1 tonards %im southern part ot tho iXiltaii^tm^ 
CoaXfioX4 iM i^eti almog^ n to 2i1 toimxtl» tho pari 
of tho fidld* m tho rmt^ gd of to 120 »• %hlokmBQ in th@ 
tii« ma&&%&m dotainaatf in the 
imt«x t)i« - ftltald mtio ia 4tt m tho z^ &rtt}«»we0t«Z£i 
•id« fitid 1% iriyri«« frooi minJLy tne iiastf 
to 3tl towards th« «outh»»a»t«iiei part, m othor Imnd 
in th« Aumfiigii coiilfiold i t is, in g^ nexmX^  
maxtcuii mmmw^ thXukamm of th« B&a»i]eiur 
auoosMiion tli« BaXtotigfui^  ooolfiold I0 120 a. HovroTvrt 
grtat*)? tnioleiitii««» i»zi«t in tho j^tar and ivumiga oottlfiwlds* 
n 
iii 
X 
Ul o 
• a c <0 
t 
o 1i 
M M 
fht 8and8ton0»0ha3.® m%XoB the mnge of 120 to t^ O a. 
thloknes* in thi^  mt&r la 4t1 ^ ttie noTth^imt 
thou^i obangwi to 3t1 ^ tli6 wi4 80utb«H>iuit« the 
AVixmigm coftlfi^Mi part i t and 
111 in th* extvme norsb-cim^exti part of ooalflaM* 
B«twa«ii the W to 130 thioKxwoeeft In tUe itutftr coameld 
th« «andaton«"&faal8 ratio i& til lb the extzmt* 
oiuuage* to aosilxiaiit aasKl8tOR« iwniS thm to 4il In tiui eastern 
9ld» of tlui coaifl«24» Howovor^  towards tim «iiiit«]!n piirt 
of th« f^vmm aoiOfieM It 18 mX^ 1»!« Sraator ti&lolai6a0<ii} 
th«a 210 HI* la th9 ilular aoaifloXd oitow tlie osMs^iie^shalt 
ratio In to bo 4it on nortOiHr^ eoty wMoh varlos 
to tcmBssim tho oaatom iJ r^t of %tm coalfield i whereas In 
tho A^iucm&nk towards ^otora pmt of tho floXdt It 
18 «Lltenmtlitig eandotoneo and ohalee* 
fhuQi sandatoaooahalo ratloo of tlao BanUmr beds 
of tb@ threo Bslomau Coalfl«ld0 Indloato that i 
t} Xa th» lowest |>Qrt of BarakAr oorloap Srm Q-40 a« > 
!•«• iBMttdlateljr abovo th« ooutaot with th« falohlr 
bttdo ( with th* oxcoj^ tlon of th* «xid Balu 
oundototto Is doml&aat» tuid ohalos «ubor-» 
dlQAtO* 
2) th« xtthgo of 60 mxA 120 la Daltoaganj 
Ooolflold th« southom part hso m hlghor proportion 
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ot Qftodiittme thdxi Iltd mt%h9m$ in ii»tfkr 
CoaKi*I4t mMm%0tm la tLmimat in. thm but 
ar0 in til^ iis^ r proportion tmmr^m weati 
^9rt)m iti th9 ^urasis^  co i^KA l^^ f 
ahalet art ^laoot ot eq^ ual importation. 
3} coal utiul oarbomitotouii eUaial* with 
tbft ciatire thiolui«e0 ot th» Bartilear btdii i& th« 
Baltoii^ apm^ CoaXfl»M« tn the ilutar homif^ Tf 
cool ia r«atric(t#d to wiilUii a 10 m. trm th@ base 
of tho lu %k9 
on othor li^ iiidi wwaterxi part o£ th& fioXd 
not contain bs^ emt or oiirboimo&ou& shale* Imt 
th@y iLr0 impQTlmkt M the eaots^ rji parti Uf^ to about 
210 trm batt<m« 
HfttxdAM AHi? mmm nmim 
^ ^ H^igsnJ tmSk jMohdt eorios ar« preaont oaX^ in 
\ 
the Coalfield* fosmtioiis ovarlap the ald«r 
forioaticae tmA in ov<^ riapp«{l liijr jrou^aer 
A O io in OILS« of ao «]Uft08t olroular 
outorop oS th« K«aig&n4 mA Bwiohet s«ri«ii in we«t«r{i 
parts ot tba oooitield* B«ko2i o£ ftttriest in thio 
i» r«pr08entod a 60 thioiu:i<i8d* l^th ibo oJiow 
A 9aad0toa«»i)iiaX« ratio ot Utp and tho^ occupy the &r«ii of 
%h9 &kiaimui of imsakar B^rim in this area* 
• at 
the inor^ h^eaat of tha Aujcaaga tfe^ 
and Bauohet B»»im are w®ll L^m X^opsA, Rimi^ aa^ 
aliout t^ O a* tMck wit^ a naisdataite^s^It j^Uoa 
%m Imter part of ts2| n^ortus te ui^ pt^ r Itttdo imvo « tal rsitio* 
Hoimwrt the hQtnmn 90 Mid t^ O hs jratio oi' 431* 
youoger maosi^ sicist of aiml^ an^ Serlaa pre&umbl^  lie® 
|>elaw icbe Frntsmt 2&tlm on awtfe-eiMlt of Baeoi^  
'T^sft ^^^^ wa^&iit timt Sum i^ olAtt^ d of 
tiie oud thci &guiih9m ^Ma jc^ ve luten 
tiruaeatea by boimdtuqy fauXia* Itt tfctisi region iihe area ot 
gjreater thiokinaastii does mt ap^mv to foiled ^reateat 
of Urn l^ micai? rotisk® aiifl feii« «f tli© liani^aaj 
eub-basia is obXi^ ua to the Mmk&r cftilj-baBia 
^atiaiiot amrl^^m lUae I'imX&m^ ewoceea^ ioa aad exi^ osed 
tbioto^na of the former s^tsottt m* J^his horizoa Jaaa aiaoat 
a oonstcuit 1|2 mtiot ^ ^ tii^ bg^e art 
«xteiislimly by the ^om^mr ifj^ hatiem XHsoka. ^h^ 
aatum and oha^aoter of baeln oouXd not, therefos^, 
dtudi«d Itk of ootitour llti«0y JjowdYcr^  
•u^fistt th»t townrda the nort^m&t&m ptirt of the ooalfli^Idf 
tiio mxXo ot th& imb^baala Is perimpD Iddntioml with 
tla© mxXa of tho litonigan^  tho arm of 
laiucisuai ihiakmsB for tH^ao i^ olca not ooinoide with tb« 
asm of fuuciiauai thioMesa of Hanigftii^  aub^baaiti (ri0*f9)« 
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MAHADEVA Sl?aiiS8 
BSftiwdom id ^ouiig^al formation present in 
the Balamiiil Ooalfialdtf m& l& preaetx^ d^ ^nX/ iri Hut&r ejaM, 
Aux^ nga CoaXfleXdo. xn foxaar ooolfield tOO si« of these 
a^hadtyfit beis occupy tiia to^av j^s ttee aiiw fona «i larii® 
hill* file mQmmlm ooaprifiiee jsiaitti^  coarse grained Qsaid&tones 
aad urJLte. pattern of tiaiitoeao vax-iation siiowo tlmt tliese 
oompri&e & XooaX bgiiiiii^  with itfi Blign&ci In an 
alttoat dlreotioaf r^ bli^ ud to tlso of earlier 
Bar^ iknr basin in the 
M&b&^ evs Herloe weXX in tha Aurm i^st 
CoaliieXd« flsie exposures* howeirer* nre se^n in leolnted patohsst 
hiXl»* aXX ti^ ie putonee of theee rookst are 
mlnXjr ecapo&ed 'of eoaree grained sandatojaes ana grite, rarel^r 
enough «o»e ferruglnone tshaXen are wXtn Ihem* 
TonuPde tiie extreme w©»t©m giJirt of the coaXfieiAp nortli-
eaet of A^bntXker* «n nXsiost olrouXar yaHoh of tlie iianetieva 
series onrriee about 120 of tlieee bade* Tbl& ^toixg too* 
im& u, bneinaX fomi« wboae ouUinee aleiotit ooineides with the 
coafii^urtttion of the eub^b&sine of the oXder Gm w^m& formations. 
SiMlXer ieoXnted baeine are seen to the eaet of Letehar 
( 210 »• in Ihlokoeev)} the nor^ of a^^ a^Xdei^ iit nn4 toworae the 
enetem pBj^ t^ of the aoAXfieXa* where about tdO m» of bods are 
preeenredy with the eouthern haif trunonted biy a feuXt. The 
Xnrgest espomire of siehadeva seriest however* ie seen in en 
hill» eaot af tma^ ng JUi tho north-e&ntarsi part Qt 
the ooalfi«ld. la thie patch %h» totall i^ r^ s&rred 
40 2tQ mm "nlth th« axlti of tim bnaa^ xi in a IIW**SB Mrftotloii* 
aireotion of t^&IoslL X& t^ lwoali oolnoM^nt with 
the cixle dlr&atioii of Bmci^ i^i; and H^l^on^ hmin&t liut 
io difroreiit froa th® Bajf^ar suft-Soalii a3d.ii* 
SBDWIJHf i^ BOPEttieZES OF H^IS TmmXt OOAWl'^ im 
devoted to t» ot 
ani ctf tM ^oeoxtiii^gl^i kmf eliuUieil 
in tisa for »iao «ml|ra«a ( H 
p t^vQgr^pli^  of thB mmd»%Qm9 ( 24 aln^mly 
of the ooariifi olti^ iiUoa ( 59 &u4 slm^ atu&los 
of s^mom ttom th« rooits of th« Bam^ar aories ( B 8peolaenft)i 
Glm^ ( 17 epeotettna) aaa {^eisicol mml^&m npmi^ism)* 
wero in such a mxmw tim% thay broadly 
tbi! area. How«v»rf i t reniloed that no 
definite K^udiudiona oati ci^rivea tz'&m a of 
157 retmXta laoor^mt^d tmlom 
that* in broKd tomn lai^* mriatime ar9 not 
iaeid«iatly> i t m^ tm thgt Um ee^ia^Eta of th@cie eoaXi'i^ids 
tmv« not b«i9& to euob Dtuttiett by ao^ worker* 
3ix« of 54 8p«i3ia<»ui of mai^ &toma froB th« 
VBlmm coaXfl0lds, followi^ig th^ tuoimi^ u^o d«iiorlb«d by Hruabein 
and P«tli4ojb» ( ) imd uein^ wmtviorUi ecaX«f ir«r« 
a«rri«d out. ob^^ot was to bring out the six* 
oliftrtiotttrlKtlOQ of sn^ ljaentft* r«imlts 
fiif« Xaoorpoxmtod in fmhlm I mH iXt m^ 
gmplUGmXi^ b^ hivtagxmms ana ouauXativa oarvee in Pigui^ ff 
20 t& &9 Sm mm of ttatiwii^ittX 
piumm t^dra euoh ae zaeazif aojrt^ 
BkMwaemf vco* w&re amU la lim sis* 
dlstiribuuoii oaoii For oo3tpiurlt}|; xiaauito 0t 
n^iiitaUdaX for tlt^ o 
data o^j^uM aoaordli^ co iToxnula* 
(1932 )i but for data reoerddd la j^ lii unlt^t 
IBIMW»« (1952)t Foaic and t^mrd'o Foiawlat w^ r® foXlcwed. 
Ukea® different laothodn were followed S^tmsk*© eorti^ 
in eoaold«r«d mtisfaotoxy for di>sorib^ tli« 
wttU, but j^ araaeterst are not oatl&faotex^ 
for deeorlbitiig %im nortii^ of moderat«;iy to i^orly @or%«d 
dandntOQiNit Folic %ak» into 
o<»)«iid«mti<m of di«tril»itioa sitd thoir 
iitthod iSf %iMir«fort» aor« nocurato* 
liisii data wt^ s plot^t«d agaiUuit 
woiicht in forst of liiotognmtt %im natur* 
of tbt Miod«» (TabXt^ X and iig.g^ to 22)* 
)« Hi tha Daxtonpko^  0oaXfi«Xd» of 
»a£id«tona« fro» %\m taXoisir and Barator rooka ahon unlmodal 
ditttrlbution ml%h modal oXaga in all feho tsyeciAena 
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• 92 -
l^ism ^ t m m t«00 m» imwfiet In tiio ^wm of 
of th« mXelU^ mai^ atommp iMiXoaslisg to J^tt* 
upper l^ orig^ mt thu aia« a^ifttrllmtioii fthoww bitnodaX diMtril^tlon 
m mtaf •pttcisieiei f jroa the 
thmt tti« froet Iow@X' and froii tho 
tonUm mm jaootl^ "^h^ e^voim^os twm 
thd Btumlmir mOaad^ m b#4ii abisw mrlubXtt »lm 
trm. m-Sjm&A% to i»liaioaal 
5* Bs jnwrec^ a. coalf|.«Mt Qj^mimm fsm tiae 
f&loliir aM 'immX Bftrnkar whordiatp 
frm ^sm^art Basotiot; f oj^iation® in m&m^ioi^ 
oirdtr e^ m to binoimi* fim isj^ mimmi fnai a^Ha^ ova 
Ho definit* om tm autd* m% tsom 
itXoii4»« «s mm^ of %hm hmim hi44«A BowmtVf 
i t ap|>«iuii that th« aoti<litioiui of dttpoAitlon la 
thm mitoagaoj couHi^iA than Jin tho dovith^m coaifioJUiii* 
Oa th<i othtjr imndt botli in Hutf&r titui Qoifciifl«ld» 
tiior* «» IndloAtionv la t^ io Ixieiogar^ ms %im% hovXmm 
did hiivi) (ii«t^t «d»ixtur«a* 
W it g * attdicua vaJLuea ( X ima XX } at mlMM 
dlttrltaatloii of ttm the DuXto^aaJ CotOf ittld 
itu^e&t « tjtm ¥be towupdo th&ir tO£>» in 
bado Xt £itm to 0«0? mn«» mh0mo,9 ^ 
l^eyoontile »1f » 0 the diaai®t©2P ct 
n jpartioXe oxirrio^ (fmQ^mt ^^Wt)* f«rai»atil,ii 
} 
BaXto^an^ OimXf iiato mlXXimetrtt* li^ owst A 
f l^i '^ ]»•» friii^ h in ^ i^^ jEidii^  to am* 
OimlX^x'X^, tl^e ttm the Iki^X p^jps Qt Ms^k&s- s^xi^^t 
tim^* fiSitt tarn tliis ditoreti»«ii 
la mm of laio Si-feaj? coiiXfi«X<lt tfew mXofeir 
Aiiciiw m Im iraXaci &t 0*$0 an* aedi&n 
of thtt bsaaX in tlm i» 1*14 mm Ixtt ixi m» 
th^ v»iXu» i» 0*21 m* X«w03e> ^ftrt qS omuani&g 
gr«fm ha* th« j^ ttdlim ii%Xu« a^ 0*6 upp«r 
b«dii «jrouxiA 0,44 mm fbm mm^ ijm of %m mim^vrn 
$vtm %h9 tws^ X to upptr »ahiii«ya« 
It t:em 0«4$ to 
For th«! thft mtaur coaXfieXd th« on* 
p«rcitntlX« iraXu«ii mm ooniii«tetit» x«ngijag tsom 4«0 to 
0»O aM.t th« wi^orlly iminjn around 4*0 wrnm fh« Xow«at 
(mtt < 3M m*} luio. th&i ( 7*72 ant«) 
obtained £xm IImi ^^olmmu of th9 lower find tia* 
ta the jturimK* valued tot 
spealmeos ti^m m 'mil AO %m aonmetm 
^t of th® iB 0*30 mid Qm^O m* m&pmtxv&ls^* fh& 
medim Y&him 5*24 m* otiMsM tvm lower 
ia. 'Urn lii^^dr luarisooe tiie v»XmQ 
fim t&^^ lm iraXu« for the ajpp^ r B&ralcar 
is mm. iTor Haaij^ u^ i® K46 D i^ol^  
i^m^mlXy (oimrds title top &t iiahadem auaotssion 
to m^ 
fJbui me mlu«s ot trm th9 
miQiiir of th^ aro beXow 4*0 sm* 
fhs liighoftt of 8«£»7 «&!• In in tlaii immm of tii# 
b&isaX Baxi^ liar wli«ri>»6 in am^n&Uiu tvm tlia 
mtmk&,r to th^ t tof <a lalm^^m th« ono p«»roeatlle 
V!iilu«s %im reduce itit«imltt«nti^ Zm 04 
fim grain ^ifio irari^tiotui 
ttet to )»»ire A aimot m djmamioii and 
pot^ nojr ot %b» oarr^nt* izi Uu» «r«& of From 
MoiiiX^ efifi of Bp«oiaei]i8 otirri«4 out» it appsura 
thikt potaQoir of the ourreat mm 
higHtr in tho t^tar ( «iU foxmtiotm) than in th« mrrnxm 
MICHANIOAI. MAL^SIS DATA Of SCAI^  OF SASBSTOHES m 
PAimm ooALPiEiaSf b ihab 
coal- Hoyizott Sp^ Ho. 1 per* j^ c jZ^ -^  Md jg 
field ieaHXe ^ '" 
In ttia* 
a.9S +0.95 +1.15 +1.55 0434 
Barakar U8 2.62 -0 .5 +0.1 +0.55 +0*65 0.455 
tno 3.249 -0.9 -0 .3 +0.05 +0.55 +0.<5 ©.555 
OAII^  D7/66 0.98 +1.05 +1.5 +U75 +2.8 0.072 
^oXeiJlr B15 7.46 -2.45 -1.9 -1.5 -0 .6 +0.08 0.946 
jBl3/66 1.414 +0.3 +1.1 +1.5 4-1.8 •a.S 0.14 
KfthAdeva H15/66 7.727 -2 .5 -1.1 -0*5 +0.65 0.657 Haoaaem 5.249 -1.15 -0.6 -0.1 +0.55 +1.1 0.466 
ERJfAH 
H10 4.287 -0.9 -0.2 +0.2 +0.6 +1.25 ^.420 
m 5.656 -1.7 -1.3 -0.9 -0.4 +0.50./w^.707 
H16 4.000 -1.55 -1.00 -0.55 -0.05 +0.75 0.594 
H6 4.92 -2.05 -1.95 -1.8 -1.6 -0 .8 0.574 
lar»Icar H14 4.92 -1.9 -1.6 -1.15 -0.6 +0.55 0.663 
a7 4.00 -1.8 -1.6 -1 .5 -0 .8 +0.4 0.757 
mz 5.46 -2 .5 -2.1 -1.9 -1.5 -0.1 1.07 
Hf1 6.06 -2.5 -2 .3 -2.15 -1.9 +0.4 0.757 
H12 0.73 +0.9 +1.1 +1.5 +1.6 +2.2 0.217 
m 4.59 -2.0 -1.85 -1.7 -1 .4 -0.2 1.148 
Talchir mB 4.756 -1.8 -1.25 -0.65 0 +1 0.50 
Aai2 2.04 -0.75 +0.05 +0.75 +1.2 +1.7 0.507 SiCtZm&WVIn AH20 2.828 -1,0 -0 .4 +0.05 +0.45 +1.15 0.450 
AR37 0.757 +0.85 +1 +1.1 +1.3 +1.85 0.277 
Binobot AH24 4.92 -1.95 -1 .5 -1.15 -0.55 +0.75 0.594 
Hanig&n^ ASZ3 2.928 -1.3 -1.1 -1 .0 -0.9 -0.55 1.466 
AH22 4.287 -1.0 -1*45 -U05 -0 .5 +0.75 0.594 
AH16 5.031 -1.15 -0.85 -0 .5 0 +0.75 0.594 
AUiiAHOA AHU 4.14 -1.95 -1 .0 - U 7 -1.4 -0.4 1-319 
«a»akar AIi36 5.75 -1.55 -1.2 -0.7 +0.05 +1.5 0.35 
^ ^ ^ ^ ^ Am 4.00 -1.8 -1.45 -1.15 -0.7 +0.5 0.707 
AB11 4.458 -1.85 -1 .5 -1.1 -0.45 +0.85 0.554 
A&9 4.438 -1.95 -1.7 -1.45 -1.15 +0.35 0.784 
AH1 8.57 -5 .0 -2 .9 -2.75 -2.45 -1.7 5.24 
A817 4.00 -1.6 -1 .0 -0.45 +0.15 +U0 0 . 5 ^ 
laxcnxT ^^^ 2.14 -0.1 +0.3 +0.65 +1.0 4-1,7 0.307 
• 2 -
CoaUl«id Horiaon % 0 m s 
•4.0 0.82 1.77 0.22 
Sarafi^ •2.5 •3.1 0.05 1.20 0 
MLTOI- •2.25 •5*0 0.925 0.975 0.075 
G/vSJ •4.75 •4.d 1.45 3*20 -0 .6 
Mehir •a.9 •3.4 1.9 0.60 0.52 
^ . 7 5 1.37 3.00 0.2 
•1.45 +1.7 •1.35 -fZ.S 1.4 0.30 •0.35 CitlUBMAIS V«C •2.4 •2.i 1.05 0.95 . o w 
•5.0 1.15 1.35 0.10 
•2 #2 ^2.85 U3 0.4 
•2.6 1.325 0.775 0.025 
•1.75 1.4? -0.35 0.55 
+1.5 ^-1.9 •2.45 1.525 0.375 - o . m 
mtm •2.8 •3.5 1.7 0.4 
42.1 •3.0 ^1.75 -0.15 -0.05 
a +1.15 •2.0 •3.0 -1.65 -0 .5 0.9 
•4.4 0.95 2.25 0.03 
•1.15 +1.S •2.4 1.75 0.05 0.25 
falclsir 1.45 
MahftdBva •2.7 4^ 3^ 25 0.775 1.52 -0.18 
•2.4 0.975 1.02 -0.13 
+3»7 0.8 1.9 0.05 JraftGuw* 4.1.65 +2.15 •2.65 •3.1 1.15 -0.25 
Rmxi^ m^ 0 •0.35 +1 -0 .5 -0 .5 0.05 
•1.7 ^2.5 •3.85 1.77 0.72 -0.03 
•1.6 4^ 2.1 <1.2.7 •3.4 1.3 0.9 0.05 
AUHAH8A •0.75 •1.25 •1.9 •2.75 1.475 -0.22 0.18 
•2.1 ^3.35 •3.» 1.75 1.05 -0.45 
•2.75 •3.3 1.675 0.52 
•1.9 •a.s •3.75 US 0.7 -0.15 
•1.6 •2.85 +4.05 1.85 0.40 0.05 
-015 •0.75 -•U4 •2.6 1.75 - 1 . 0 0.7 
Talchir 
•1.9 •2.4 •2.Q5 •3.4 1.425 0.97 -0,03 
•2.7 •3.4 1.375 0.02 0.32 
• 5 -
CornltXem mri,*on <^0 ^ 
B/0 tCM 95 
nhwomAm 
40.26 
fiaxttkar Q 
TaXoiiir -0.27 •0.14 
t.75 
1.70 
0.92 
2.22 
1.12 
t.OO 
m o 
0.53 
0«6t 
2.25 
1.4 
•gfir 
0.47 
2.S2 
0.70 
0.2 +0.25 
0.59 -0.20 
•0.2a -0.20 
umm 
Baar®k<ir 
40.08 
«0.07 
40.37 
-0.11 
0 
40.02 
40.S4 
40.05 
0.78 O.CK) -0 .65 -0.46 
2.02 0.92 0.87 -0.23 -0.21 
2.5 
2.01 
2.52 
2.22 
2.4 
2.65 
2.75 
t.75 
IzL. 
1.17 
0.54 
0.75 
0.55 
0.57 
0.55 
0.51 
0.66 
0.84 
J i S l 
U60 
0,57 
0.775 
0.175 0.50 
0.85 
0.35 
0.25 
2.65 
0.35 
0.07 
0.025 
0.975 
-0.05 
0.45 
0.45 
1.65 
0.45 
0.1 
•0.50 
40.05 
40.67 
- 0 . 0 5 
40.26 
40.25 
0.0 
40.47 
falntir q-0.15 2.45 0.6^ 0.65 -0.35 -0 .23 
-0.23 2.00 
AUlii^ IOA 
TaXcEIr"*' 
+0.03 
40.12 
4.0.25 
40.01 
-0.00 
4-0.02 
40.40 
-0.02 
TO.23 
1.5S 1.25 -0.45 -0.58 
Panchet ^g;]® 1.42 2.52 
0.77 
1.19 
2.27 
0.57 
0.42 0.52 
-o . ie -0.15 
1.15 1.30 -0.15 0.40 40.80 
2.27 
2.35 
2.72 
2.55 2.80 
3.00 
2.850. 
2.5 
2.3 
0.74 
0.52 
0.55 
0.52 
0.55 
0.62 
0.62 
0.75 
"0.67" 
1.12 
0.40 
1.17 
0.75 
0.^5 
1.05 -0.2 
0.9 
2.2 
0.37 0.80 
-0 .33 
0.25 
0.10 0.70 
1.5 
-0 .1 
40.28 
40.53 
fO.IS 
40 .15 
40.05 
40.37 
40.85 
-0 .07 
0.5 40.56 
- 4 - ^ b U « iKoontd,) 
Goal- Horlaon 
field 
polks Ward 
I® 
Sk^  polk and Ward KG 
2.44 
standard 
deviation 
of using 
Frledmaa 
>1 
GAirj 
0.942 
Baziakar 
1.052 
Salohir 
1.285 
1.8^ 
1.357 
0.585 
0.06 
0.19 
-0.45 
0.20 
-0.05 
4.8 
5.11 
1.8 
1.04 
0.76 
12.3 
0.91 -
0.96 0.96 
« 1.00 
1.35 
1.35 
1.72 
Meihadeva 1.45 1.13 
HUSAK 
Baxakar 
1.52 
0.00 
1.36 
1.39 
1.48 
1.65 
1.67 
1.65 
1.005 
1.68 
-0.25 
-0.12 
0.11 
-0.02 
0.014 
0.37 
-0.06 0.08 
0.07 
-0.49 
0.14 
0.23 
0.80 
1.6 
2.5 1.2 
1.05 
0.50 
0.75 0.68 
0.53 
0.59 
3.6 0.62 
1.35 
1.05 
1.15 ^ 1.28 
1.3 
1.45 
1.45 
U6 
1.65 
1.59 1.00 -
1.65 
•WW*. 
falchiar 1.46 
""" 
-6.13 1.1 - 1.45 
Mabadeva 1.007 
-6*22 
-0.11 
0.4^ 
2.0 
"" '"(Ujgg'" 
1.05 
mm 
Banohet 0.83 1.35 
0.18 
-0.10 
7.8 
0.75 
0.85 
«M 
<m 
1.15 
fianiganj 0.59 0.38 0.59 - 0.60 
AUBAHOA 1.73 1.33 
0.047 
0.09 
0.85 
1.1 
(m 1.64 
1.30 
1.447 0.23 0.64 m, 1.40 
1.69 -0.18 1.1 1.65 
Barakar 1.607 0.047 0.61 <•• 1.60 
1.74 -0.05 0.96 1.65 
1.82 0.12 0.62 • • 1.68 
1.75 0.46 0.49 1.65 mm 
Talohir 1.46 0.587 
0.029 
0.78 
1.8 
2.7 114 
1.4 
« m -
0oalfioX4« m oaii« of tb* mxmxi^  Cc»«4fieXd ths up^okmm 
inaioate thAt pati^my otf aac^^t from 
Wmk&r tiffien to Wohsk^Litvmm tiMm* m t3alt>9i]gazi4 
with t^e axoeptloa of « tmr whm tim 
b^ d w&ra bjr ourj^atSf 
(e) tiortim goetf ioimt * foMmuk pjpopoeed 
%im texiM *Qr«iphlo Deviation* ) to dtXins «orti»g 
ao&fflolmt or the gjmlti &lmm ^inperalon ex^ trnd Qvaa* 
Vckiuea or tlie sortimg ootffioi&nt &»Mi»tdiic» aj^ eoi&eita 
were ec(a»siit»«4 fosmulae «wx<l M® iucor-
in th& futiXd IX. 
|n tlie jD^Xtozi^mj CoaXfl^Mf upmimm trm the 
'BaXciJir Mis am basaX Barator l^oriiiotiii ishow th& vaXue 
of bo^tm 0 and 2*0 0 mA iiirc» olafcaoail poorly sortM* 
trm tho rookd yi^M tlio 
of alioat a*f ftsu«f mO^ m a i^igbt ifflpj^ ovsiiemt In sorting 
ia iii<llaat«4« 
th« mtar ooalf oacoeptloa of ont 
ttpdoiiKm f roBi uppar Bcoramr horiaon hairiog vaXu9 of 
J 
0,8 i^ i til* iraluo* of 
Talcliir to th# laliad i^ni aoiirii»at fo i l osoentiaXl;^ t»«t«««a 
f«0 tmft f«7 toxtumXJi^ r aXX tti« opttointa «r« 
poorly oort94* 
SM mrmi^ tim mj^tXm 
imluoo I'or the Baraicac apeolm^s 
hitimmtk t«0 0f tkm not iMpmm 
toivardd th9 top. Th9 tr»iu«t oiT of a apeclmea froxa the 
boas Im 0$ a whiisli Xm almrn m ii 
wait QorttKk eptcim^ <0»S0 iliU 'Sim fros %h& Banohet 
mt^ WBikmi^^vm to pmrX^ with 
•raluoe migi)3g trm to 0» 
flmSf i l mulA thaty saooordiu^ to the ?Qlk 
mii faard sorting tkvi talehlir roals.0 in 
are poorly iiox*t«ii« JTrost %h0 lower BaroJcair horisoDo 
fro® til© oaltoagaij^ CoaijCleldi the Aumiigfe m^ th© Hrtt«i5P 
CoaXfloido aro poorl;^  sorted* ^ut tbon^ from tho upper Barakar 
of imltos i^itt^ Co&Xfi^ld tim 3aod«mt«I^ sorted. 
fi npmimm taken froa the ijaaigao^ bods or th» mmm^ coalf 4©JLd 
ia «md f jrt» fi^ oohot antl iiai«idev» rook© 
sum to ttodomtel^ The nortlt^ ooeffXoiont of 
tho 0p0OlJBi<m8 froa tlie Bfiyi&dom bofid of the Hut«r coaXfiel4« 
showei o^oar oortii^t wi^ oxmtt y^ o mimdom rocks of ti:i« A x^^ ngft 
Oo&lfiold b9tt«r sorted tiiaa thooo of th® iiutar floM« 
C )^ nat«Mmeiia fo;ik mi. mx^ ( W D ooaeidor that slcewnees 
la ^eoxftiitrioiaX/ of fi»QrtiK)^« propo»»d & fomuia 
wliefe^ jr the en tiro rango boom ooneidorod. !Soroov«r» 
<195t« baire the mmlts. for mm^rlcal 
* * 
iraluvfi fos? a bett^ x* am^^^mtlv* study. fr^tmtX^ o^mdtrioiiX 
curves have » 00 and tis<» 4il)aoXu%« limits 
mtM to -^1.00, the positive vikiues ia^iout^ that tti» 0peei»«ii 
tiait a »toUe oJT fXuo^S aaiA th© aeg^tlve yaino® b «tails of 
ooarse*. 
I^fhlrty^ e&iF ftajsdstons ap«i<iim&m> from Palnmeu 
mm followjuog FODC mi'^t okewu^m* 
fh» miuii oX £»k<i«rite89 tor m&»t of th0 i.® j^siUva £mci 
th# imsd^ iuei pooitive valutt i»btalne<l i» fitm. a Barakujc 
Qt th« j^Xton^emJ CuuJlfi«»M» mong negative 
mxlum tiie mximisa {••0*45) la £rm tho^  osneaJlmii o£ the 'i^ alohir 
of th© 'Baitoogmaj 
m tMe iipitoisett fro® tit© 
boalAem bod to shewed whereas tbe aucoeod-
i«i|l naiKletoae 4a negatively aitewed A a©©oiia«n fxo® a 
simiX Talehlr eaet oi i'oXpoXy iiivea a value *0«0J»* 
Bte frtm the Bo^ a^ iax' ceriee« on the other Madf 
ehow poaitlve elcewnee^ i with n rm^e i» v^ &iuee fxm 0*06 te 
Ua the HUtftr OoftUTleldt the v»Xuee of ekewueee for 
the epeoiaoti txom the Talchir jmoke ie ••O*)^ * ehereas 1a the 
apeoitteh of the B&xnk&r ttueoeeeien the values raiiige froai 0*08 
to ill |»O0iUv«a^ felcewed aM froa -0.06 to 
in the uegetlvoly ekeived epeeieteae* '?htt Majority of the 
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Bpmimnm frem Borakar roolstt at9 po»itiv«Iy atc^ wad aM 
Ihoy do not «foovr way definite aad r^ jtjuXeir ir&riation in 
£rom th^ oX<l#r ta th^ jroungar B a r ^ r bcidn* The fraa 
the Maimdeva Series ahow a vajpiatioa -U.t2 to -0tali, ill 
the aaam^^ng or&«»2f» 
m the liusvitMlct Coi&l£i»M the oketKuses ^^luaft at 
Bp&cXmm txm %h» 'M^ix horleon^ are wiXth mluea 
ranging from 0.05 0«1&. fh« for the mraU&r epeaimexis 
ftr<i aoatlj poaitlv^et uad wlxh a tm oxis&ptioaa frm 0*46 
at ttse base ana O«09 iii the p&j-t. J^ae valu® tor ih® 
Baaigaa^ ts^cinmi la %h& Pwsaoiidt s«ri©ii aliowf© 
poeitliro 0*18 aa uegetiire -O^tO vmXmia^  Hhi^  B|i&aia«a 
txm tto iWrtm of the llutar coalfield, are asgivtlv©!^ 
witli the value® of *oO*lt la tJie butsaX atid 
towarda thei upiier p^ urt. 
K^ytogjfl ** l^ htB mm&arQ Ib ratio of iQ'tfcte 
oxtres&es of the diotrlbutloiat otc»apar«d with tli^ ssortin^ in the 
central part* ab euoh i t ft it@£i9itiV9t ao well mat a valueibXOi 
test for nomaXity of diatributloo (Folk imd Wardf 1957» £>*14)* 
Thirtyfour t»|»0OiBiei>» of o«mdtstoiioi» i tm mhmim coaXtioXdw 
were anaX/aed ^or kurto»i« (Kg)* baaed aa tli0 fomula bjr 
Folk ami ward (1957 )• Tiso reottlt« imvo b&m inoorporatod ia 
?abX© - XI* 
- 99 ^ 
In th« DaXttmgaiaj Coiitlfi4»2.df apuoim i^tid for lih^  f^lohir 
and Bsz«lcar in tho mommLin^ m iaorfiiaee in %h0 
Ug iraluds txm 0.76 to of Kg aoYQirs from 
plfttytairfetc (doJtioieaUy p«iiak«d) to l^ptotuyUc aiwJ extyeael^ leptob 
lurtio (oxo^eoiveljr Howitrert & of 
rocsksy fjfoa the exposur® amt ot eJaowa a vezy abnormal 
Ig value Fron a ©tutiy it timt tb® 
values far the ope^ i^a^ asy Ija aBeiii^ diti^  
order frcKa i^lohir to the Barcikar serJle»« wheread iikenuaee 
and kurlQBim inior«e.8e gmduaXlj tlj^ e ^ouci^ er horizom* 
nprnimm fxm the faXsihir series of tk© ijut&r co«fciJflel4 
imo m Kg value gif 1*1 (meeaicurtio)9 w^ereae ti%m. ti^ 
lower te aidcile eeqtienoe of roeksf with one exoaptlosi 
(Kg w give values l^iow 0*8 whieb to platy^urtio 
ta m w&xy plat^lmrtle ( defloimtljr j^ e^ i^ ed)* 'Shv Kg valuee 
for tile nff&QiM^m ti^m tite uj^ j^ er Bmiumim at B^alu&r roelcis 
eliowe gmdual InereAtto frcm to oarreej^ eudisi^  to 
leptokurtlo tc very lei^taiairtia (exeeaeivelj peaked), flie 
vsilue for ttie epeolism froK the Hahetieviii. ro&ir. ie 1«6 tomrde 
the bftMl part eud t^ ie lover fit^ure of 0*80 ie obti^ ii^ ed from 
the upper part* 
The H^  v&luee for epeoiaens from the Series 
fr<ai the Auraa^ GoalfleM are to oorrespoMliia to 
leptokurtlo (exeeeelvely peaked)* Kg vaXuee of epeoisams 
« 100 » 
t&r th<i Bcumk&r b^ae fxxm thlo «lo not dleplay 
defljaitd loweet fi^r© 0#4!Jt aoe tim hlghit&t 
i)ii«aokurtl<» mvSi «urv«a» 
Howavftrt mXii#3 for thti j^ smUgim^  ap^oiaen le <Jm5$f 
aad varlatloas t^m t^oal to the u^p&r Paoehot series 
art es^ jtatosd afid ?.»)• sp«oim©i* from sfabadew roek®, 
on the? oth&r the Eg mluo && 2.0 ( ver/ lei^toXurtic) 
from ibhii li^sitl ^u't In th^ s a ot 
0,4l ( very plBtykurtic) i.9 obt»lii©aii 
F^ Xk aM r^ wd p*t4) ooaelcier that la a mrmX 
cu^ v® thm Kg voXm 0hould fee 1.00, and ( op olt, extrtraeXy 
Mgh aad low valuer of iiurtosla Mpl/ ihai; a pa3?t oi tfii® sedljseiats 
ite aortljig to a Isi^ ih ctiei^ jy eavtroaseat aM 
•tsii^ it %U%& &t isaisSi mm trariB|?ort«d| ©iii3©a"&lal.Jl4r with 
it® alSG «j5mraGteristias Ui»o?lifl©d» iaio mother iittviroaaeat 
wii<ij?« it W6« mixsA with nmotlier typ# of aiat#riiiX» mm 
caavlr<m«ac«t was oao with a «ft0ativ» (jaxtlijg ©aorigyt 
tliat Isoth (ii9tribu«i<m& rataliiod t^^lr itiUividuai oh&raotGriatioe. 
!loiio0| afjtlylng the of folk and wardt It can be 
ooneiu^^a that t (t) in tUo Ijalvongani coalfield th® Kg value® 
of iiititr«iie« ismdually fron 0*76 to 4*6 ( with t^ lie 
GxmpXim of outt frost PoXpol ohoivit^ abAoroial value 
of froa tht lowar to tho higher beds. ohowra that 
epociaitaa frcua th« i^lohir roo^n indicate th i^t the potuno;;r of 
th« ourr^ a^ io wae auffici^nt to aort thcr bisfor^ the 
dttpottition^ whttroas «ip9cifi(»n9 trm th* mrakikv E«ri«0 show that 
- 101 ^ 
©aergjr mm taot eufficitut to eort out the adiil%«ure froa 
different; i}Qur0ttd whiah tfct«lr tshimio i^iro usisaodiried* 
(2) In thm Huttir aoa ths Aunmg^ i co^lfielisy m oth«ir 
&p&aX.mm fvom the fulchlir aad t&ti-^iB indicate, 
in gm&x'ixlf %h&% jfOtoTiCj ui^ mi^r^nia^ wu& sao&t^  cf 
tia® sufiioi'fitat sort owt eeaiift^ sioiB osiww 
mdi thus ima 6 from th0 
yomgmH BiMkar m& Xmmr WtAw^ t^ya S^HM ia tiis 
{|ut«tr Ci^iXieM tflmif 
io %h0iH3i af thv upj^mjt i^^mxUixa^f Jji Kxxiemg^ 
Qmili&M £Tm titi© Rmiismi aaa to Faucfeet 
lii^ j^j ^ XmJnT mvtxvmmit X& 
todies ted in us>p«r Mta uh® io'nw t'ikihumvsk tSsim* 
i^ m uf, i t tteet rtssiiltiia 
oX oi' mmlsto^ft iiimat^ aii^  the jf^lmjiu 
coalfield ahow Hhmt of were in 
tha TMiXt&ni^Mi^ CQB,IS%<&M ^mparosi io Ilulaa? 
aidd Auran^ fii© aftoriS/ iji the 
mitmu^m^ low^r tlxaa in th© tm 
eoalfitMe ^ tli® ©xSeat tfcuat '^iftMiil ateixsures* rotainea 
tlitir Qoati^ s t^ &o i-hoeo m 
tm ooaifittldot wiier* a<iai*tur©«» uppariKitl^  lost 
their i»h4iraotwl«ticii. 
( f ) Eaviiroiaafeiatal <?.t njiMia mrm^ter -
^BiSt otttnaard dovjiatioa oafil kUi'tOBlo uaed by rarioua 
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workWB ia ol &&ismi%iQm.l mivirommlti of 
eodimi^ nts* Kruabtt^ ia mak described phi 
momntu and their «i|jnlflminco» jniMm (19t>a)t introduced a 
iW oOTi^ uSiag the four ssoatentij frsaa plai?© o^ 
dletiarisitUoik. ?i3(lle tma (1957) uwa ^ moditM 
mmt'oxi of %\m grapliitj meiSisofii ta i^it&mitm tim £our jaojacut 
Bsftasttws. v^&lMam (196t) nhowed tot sk^iw^se is a seiisitiw 
ettviorrim j^ml. iiifileelJos.^  m $MmmM& 
air,© ftnd sex's^ sc-^ ted th-n wivironawnte-i d^^osS.titan of dun® and 
bfiaoh Fpx utilla^d tm s^ easwra for 
stttdy of depooltlofsiil 
However* Frftitom Mmii-mB etttmdsjrd 
^mias^kcm. mj^mmutoi tii® MuiJsti fe^iitistbiii fcr dfi&Qrlhixi^ 
difVisKd i^uphB shv '^iK^ h^m&m. tije sstaMarcl 
is^tad thy ti*!^ of r.awan ann of "^ olk 
atia Fri^ Oaianv ti-omav^Xp ^ 
ecuarae gralued uaaaetotiti©, p&vtimlnTX^ tlio©^ wi^ 3^l tUeAr 
m%m ^miu abovta 0.5 asm. < 1.00 0 ) m^m poojcly 
iiorted timn iLd Meiiua to ma v&ry line gx'mlm&d msni0tone» 
from tiho cimo ^nvlroiiss^ ntw* deiriatiiciA obtained 
by tlio smph, hy uti7.S0ing Tmm'^ v&Xmff <j-f Bortlag Qo»fficim% 
of 34 mn x^ftiom t^ if^ oimm fjmB the i^ aXaraau coaJlfi3l4ii» used 
for letorppststttioa. result® li»v© hem incorporated ia 
It. t^ im a&m ttmt s 
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X) th^ Palajaatt tha inalaes of BUndmrA 
deviation Car Bpitoia^n frost 'Salehir iiorlsooGt haviisg meauci 
mlm ieaa thaa t 0, i» 1.35 iii oorrespaads to j/rieamas'ii 
©Isart (196a, i>«750) frcai eor&ea river aan;d» ami 
S021© glaoio^fliiviatllK Oa fiUhmr values of 
©tenaard a^viatiloii, iamlm l^em oiae 1.00 ar© b0tw«(©a 
n 4 liM 1.?2» cerrespoiiAia^ poorly oarted river aM 
glacio-fluviatilo sm d^o* 
l i ) ?alue« far ©taiidHrd froia tii® BaraJmr 
to tiie ^iia&eva b^ dSf tor thw ©tuaiea, rasige f r ^ 
ta tor on© apeeiaen ehowif^ a vain# of 0.60), 
with Kjost of th® aije i^attii bavti^ sean slssi ©f i^ * 
fhese on frei<iiaaa Ql'otXt (op eit) oorreopoajil ^o iso<4«r»-
to poorljf ecjrted, aainl^r river iiarado* 
U ) C!.n.B»ttgraft - Faaesga t9S7) Uk & 
mrlm of putjlicatloita ehowe tliati tJaar® 1© a atraxis r»lat4oii^ 
«hip i»he texture of tij© ©odiaeats (m& m 
a wiioi©. f&e toxtur® ia by gmia sis® parim®t#r»» 
thG oholae of guided by anslyseo of traasportntim 
proc»8ii®i3* is^ rop&rty caa be «:5i|treaa»d 1957) 
by Gtatiag the tttXture of the ooaipovtd of 
fiae afid t^ oareo tm^%ion»f i» a function of two ind#i?endmt 
factors. Therefore, para^etmr© ©uoh m om^fflol^at of eortlag 
and which measure attrtbutoa of tU» tetaX «»djUaonta» 
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(tli»t lam both ooarae aud tint fmo^loxuif havii^ k«pt to m, 
timoUon of lud^p^n&ant ommot ba eeXeoM to 
mt %bm% thfi ao&rat fmotioan of almost inm^rlabljr^ 
®,r® of Ihe ogmM thm tJae 
fin® fjpactloaa. oa« i?©j«>0»tll« (c)t plotfc«d 
©gaiuet (a) aaa cjrMW?iiiii?cr4®tlo pattern jp^fleots tia© 
d«po8itlotml environment in sedineats wero depoQltod* 
©n© p«3ro«atil« (o) aioa tJj© fsediiU!! (n) of 34 
m&M&t0a9 trm tlui Baitamu coaifi&M& wor^ j^ Xottttd on 
ttm iogaritlsEiio graffe witb Siaact^re meaaur^ ct 
I 
mioi^m (m& thouma^B of « pattern for tto 
of tii0 rooke oonfoma ttio l^^io 
pattern of i?Be«®ga (1957>» wliiali anfiuo® i t m m nurbMtte«# 
llowevor, tho vaiuue of spooiiaoiio from BarsUsar to tht 
MaMa^m Sorioa shoir a <ii0titiotly oo t^toj^ ndf rouud i;»att9)rn «uid 
ooafoxm with the baela pmtt^ m of mmBti^ (t9!^7)# Qui#t 
wator oon i^itious witH ^ot much turbuieno*. 
^ ^ wicBt^ g^ETaoai^ /^ Biiir OP SAHBsgoHse pacM f im oQALFinLSs 
M uttempt Ime l>tt«ia Made h«ro to tho mixxem-* 
Xogio«I astfooietiozi of tlw aaiodiitonii spooim^no frooi tb» paXaai&u 
Co&3Xi4»Xdit« 'Two aioro'-'ttdotioziii of meh of tine 24 anndatoa* 
ward «tutiiod for aod4il the oban&otvr and 
ASfliooiiitiQii of Qunrtttt ftlttpftft rook fmiffstmkt9 aad amtrix* 
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Th« Bp^ommo mm in a manner tkiAt t;he|r broEd}^  
tho artA atitd tbo roXlowiios ddaoriptlcai 9ugg«at>e 
m Xais® Bml^ ^rii&txm isk ^elr m^mmlo^iosX eomoositioa ie 
iaoted. Th& vmult& of aiareM-petrogyaphiy have beea 
In a tafeuiax' torn in fablo ^  XXX* 
micMr s&rl00 • th& miska Qt th& derim in ^sw 
mlmmx coalfields are welX 4©v«lopea in tii« Daltoagan^ Ccialfi#M» 
jaodemtslgr <l9veif)|>»a in th» jfutar and fiffreiepa^ In 
Aumnga ooalfl®!*!®. in tiwjy comprla© a 
t0i«ard0 oldear s^^ uenott^  fmn^&i^ n^at aeeal^ 
an4 nnt^r^ anfl the oompoaitlon of bouXder^  and 
Qt ImMer laeda Imvci h&m dlscnao^ii in previous 
Al8o» tim Qt ^mm eub^^eoM to 
c^oiiiaal and the cl^j i&in&ml« £i.Xi!io tiiudled* 
results iat«xr la ithie study ana onl^ 
results ffiiojro^pettrogini^phiG Dl^ udl^ i} ojr .tne mndatone 
6pmimm aro diocusesd lii$r«under« 
Mloxo-««otian» of asmdstione «yeoim«n9 from tht mtth^m 
m w»ii m iii» soiiih»m parts of the Daltongan^ Ceaifield 
otudieci nnd tjt^ eir aodoa vrert nrmXyoed* A taodiua jgmined 8»nd«ton« 
frosi the b&oal ^ii^t o£ faXohir itx^ oaod in xim Li^ loi n&Xn. 
in noribh^ xn oo»%Xfi«Xd ehawa (?X.12A) a cXo«« 
iiith eabojrdinato amtrj^ x and a high 4|min contact• 
^unrtts, ttainXs" of am. ai^ei iu moutXy roundod to 
ttubroundody $»ith di»Unot authii^ ttnio overgrowtha^ tmd coapricintf 
A ialoiiix mttaium r^axa^ d^ iuudatoaSf iioflh 
of Hajlmrat Dultoii^ aa^ Co&lfi%»id -
All quar'Sis ubuw 
0 lii • x 14 • 
B - BouXclttr bttd, Malla jittl Woz^ aaj coaii'ield, • 
Axi^ ulai' (jubrauoaoa 
rotfk of Botiiulsi uimz'tt «iUar%<iite o<»t 
in a ojjft^ tt^  u«itrlomti * xi4« 
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about of the total compooltioti, of tfa© totnl 
quartfl is of nupmemstiil. origin and tt0 rmasiitiin^ plutoxiio* 
Tb0 pattern of m mthi^mlo or&rgrowth poiats 
th0a to tie aalnljr of ojae geacrationt Usat in rare oae@» a fmt 
l^ raxm eho» two oyelas of ovorgafowtfes* strsinod varletioe 
of <j,wmj?tfs doaiimto owr Ui© unotraiiiM ones* trhe arrauageaawt 
of the iocXu i^on® of ^ s ae w i l as of ttie unidoa-
tiflcd oesa^ tiiiie^  eu^geot aJLlgiMeoti of oth^rsf thoy 
am Irr^gultir* Diio oouroo of the quarts^  gmino is m.tnly 
ia th« iiet«5fflorphio torrain. Felepar ^mlm mmmg^ ia Qlm 
to about !Sia« axvl form alaout 20^ of tti® tottiX composition* 
C'liejf ar© d i^stiaaatly aiojc^oline but a f«« kcioliaiscd sodic 
folBpar® also rooordod* Hook in gmeici&.lf 
mmmm 0*5 to 0,4 asa.t aad aro^ tiun Bllgtitl^ ^ mmll^r 
th&n the i4V«rai5i> ^mkm- of guarta imft felepar. in total 
oonposltion they ^owat to about of roun4«d ci^ ort laoXuolone 
fflth quart!slte f r ^ e n t e forming s^ bout atid the remaUalo^  
aire pieces of gsapMo ^rEiiite* a&trlx Ib ^ubordimte 
nM amouat* to about iO$ of the total mmponltlon* it oooelets 
aalal^ r of ehloritio i^eto, with m&ll mount of detrital qutirta. 
Affooget the acoeeaox^ r altierale are garnets t a^rcomi and ephene* 
SSmiiariy» the etu^ of laioro-aectloao of a eoaree 
grained aaii^ ntone froia the southern £«irt of the fif^Idt oolXeoted 
from 5u»t over the third boulder bed ia Maila nala, aliowa 
a thin eeotion atudy (Fl.l^B} aa Oi^ ea fraoework, with ciatrlx 
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<lominati23;^ * Aaionset tli4» Quax^ tig is domJUtatingy witib 
abou& ^Qi ot total coispQ0ltion» the average gxmla »lm 
iu ab&ut t.OO Kia* vhemv quarts ^minn to nubaoguXar 
lii mH tihm oxrar^ arowt^ s. n^ bout of the 
total i^rccat^g® of ^uarta i& of plutoaic and tbe other h&it I9 
of auvraorustal origin* falepara e^prlee at)out ot thie 
total ampmlll^tit mloroclliie beii:^ about U^ atai tij«» remM.ijaiiJg 
feiapare are & grai.110 of p^rthite and 
ur0 olm n^u* J^ ook friig^eatfi cot^tltut® about 
30^ of the total ca»fK»«ii tion ana «w£c©©d t&lapara ia p&romt&ge* 
Tti&jt iiiioXud# fmiii^ eata oi' ^nmlie (ll*^  Bif&^&B^ 
»im)» rmudeA qmrtzlt^ mm qmrtm (about mm* 
rouadod olatrt m* ai{scr}i mall amauata o£ h&miilmde^ 
9chx»t»i Witt olmtmm o£ mphmm^ ahal^ t li^aetoatf mitlX 
amouata Qt p&gfmtite poaaibJI^  
Thwee fxag^eata ^va strong al^ &iJLarltloa to aearb^ 
Aralmaao rooka ai^ aosia can eaail^ ba mtotiad* moagsi% 
aao^aaoriaa ara graiiia bloUt»i ^ugita* 
sir i^oa magaetita. U^m lEatrlx; im i^ ra4aaijaaat» bali:^ aboat 
30% of tha eofltpaaitioa» and fome a lln^t grayish «<aate of 
aarlaitiaai olas^  with €small amovmta of earbonata* 
Microaaotlaaa of aaaaatoaa apaaiaea aolloot«ia from 
Satbatmi nal&t frost tb« eou^hem ^art of tl:ia Hutar coalfield 
(Pi.l^A) ahowa that quarta graiaa domlaata, with about 2^ % of 
th« total oosipaaitioaf laxicaat grain a^asuras about 3*U0 MI* 
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in Biz&p but on strerai^ o h^e&ci gmlKo arii t«5 am* In 
fhfiisa quftxt^ are aoj^Xar to mhtna^ulB^S't etiiminiid 
Inolueions ana i^ ooee^s minor 
they bav® r&ty Im osiyetGl conmots. these ^raiaa 
havci bcciz fi^ om £su|>rEi3ru0taX &ourc«0« 
F«3lspaye fom alsout th& tct«i3, ccapositioa, nizh a miei-
mm mtaourad sIe® of 4»O0 mt hm oo tte laverag© tiiej jana®ur© 
abaut in dXai&mlmti* ThBg ^ompriGs aioroeiiacj^f-
amaXi luaount o£ ylagioclaae. 'Aocm fragaeatci ar© mriedf 
aaouu^ to jubouS ^t %lm nonpmiiion^&ii^ inclt^ do 
efaert sm* roimaed ^xmuite gmlm m . i»iK«), 
angular quarts!toa, ma. aise) mxd a im gv&Um 
trugmnxtiQ IndkQ^tB a metasnorji^ MQ Xlie mt^rln; 
1^0 about 30-$ oX tlio total aompoaliiost atad. 0Qai#*ri»e8 
tried grains of !3iuart« and felei^ar aisetAtitinu to aiJout 10^. 
BSMll&rX f^ of np^ &^isi&m from tM 
of tti© Strlcii in norifetjra fart of th» ooal-' 
field ITo« th« Dftori lytla swction aiiow und«r the mioroseope 
a graiofd oloa^ijr pao^ e^d texture with an gimia 
iHiio of 0*!^  nm. Quairts x^ial&fi donaiciatQt and luaoumt to about 
of thdi total otwpooition. Jhoy ar® aogular to »ul?raaa(l«<i» 
isootiy with aliipied iJioXu0lO£i9 Bhom authi^«aiO 
ov«rg;afowtbL6« grains appci^ to be mainly of KupraaruiE^ tal 
ttittenorphlo 0ouro«« FeXepare cunouat to Kbout oi th« 
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ooMipaeitlon tmd incsludd smialy «ilorocIln««f with a f«w gr&la* 
of kaoXisiisfid Eocke fra£iaoat» ooaparatlvoljr few 
%Q about comprising x^ uaaed cherti ^xmss^h^m 
and fhe eooee^orieo are •Iroone* bloti^e and tou7msliti«, 
laatriJt foime afeout 10j5 o^ -tbe ooapoetiUott aad is of chloritio 
a»d liraonitio 
ftiilohir ia kit pooriS^  di^ v l^oi^ tl in tii® Aursiiga 
Coalfiaia. of « imadatoa® a^atowt 
colXaated f^ roa aowa to tj^ e^ of ujEia«r 
aicvomiot^u a uoarao oioat^  predomiioimtili' 
of la u m^ox i^txa'iii li&trix* Quarte forjaa tAbmt of 
Uife 5wtaX aasi^ iauitioja ^Xth aaxijsuia sis© of 4*0 Jaa^ y 
but siio averii^ © la mai* greiliaa are mtn-
aiigul^ ir to moatX^ f atmiaed soratchoaf witii 
iiiolusiOABt tihow^" dex-imtioa froa a supra-
cxust^X souron* over^ growths iM gralciii are on an 
ecale. From a ntuay of the inolu&lono and ov^ rgarowthn it my N 
b« coaoXuded that o<»ao of tii« qunrtjs tiiret 
ojroi«s« FoXspara con^ri^o about of the eompoeitioa &tid am 
aiorooXlsto with actounte of altordd eoulc 
twimod felspars. i{ook«-fr»saenta ar« aoaaty and eomyrie* 
quftrtaitoo aad ch«rt». Tho aatriac aaouans to about 25'yit aaialy 
«0rioitlc and oXayoyt with « high proportion of detritaX quart«» 
Miouating to about 20^ in oompositioa* Amongst tno aooessorittv 
idrconsy mueoovito, and mngnmttkw* 
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3188 up Kte aia^ralogiodl o^ iajmoteart aod 
assaaiatioaa of the aai-iiletoa^ ©tuaioa from tlae 
ralshlff Series thn Paiamu, ooalfiaia augjtet i 
fetiag tli© ublqutltone and doalnoUog iaineral, 
mffies fro® 30 to in Qmponittm* la tlis ualtoagaaj 
OoaifXeMt auiguXar to aufeaoguiar quarts ^rain© are higher la 
propoartioa tJmn ©wbrotiadad to jpounded oad osoasloimliy 
also ohow mthl^mXa otrergrowtbo. They IMicati© derltatioa 
txvm plutcixiiQ m mil m eu^xmoruetai aources tm 
o£ the laibti)!* ie iilgtoir* oci ooatzmr^t Qnxarts la the 
ffutar and Aumi^ CoalfieMa Xm dcsaiJEma'bi.ct^ ljr an^lar to 
jE}ui>rduncl@d wish om^^rovstbBf set^ d is 
ot BMpvaQm^teX origin* inoluolono cmd ih® overgrovi* 
tlm of th© <5.uarfeg5 gsjsftlw ia the mpmU^m frm. Daitoiagaii^ 
spi^ ear raaAal^ to b© of m oiHiji© wiiGreei© 
lo tltf <ja®«» of tbft Hutiar the Auraaga ootiifieidt ae maay 
Fejtepard the next in in tbo 
nox-ion of th® i^ iaioati QoalfieMo. 'They vary trm tO to of 
tii« total oQ!3po»itioia« tb© Coalfield they awi 
aoatliy mlorooll2i«y aloroperthltfi «>ith rmvy raroly aosse 
\ 
plagioolasoi wheroas in %tm Aux^ia^^a tirtii r^utar ooalfi&Ma 
dOGilaaat alorocllntt. 
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It i© to not« the ^eeoolation of qtmrts 
hbA felspar. It apijcara that quarts is or j^lutonio origin 
mn4 ijufx's&oaiistai oouraeot mi&3Coeilim la tkm doasimat vurl^t^f 
but "wiiea qrnrt^ is laaialy of supmontstal th® plagio** 
QlmBU 'TMB smi" possiljl^t i^i® ©ouroe 
of QWart® iffli ffelBpai? lo mXttrngmi^ Co^Ki^M wm 
trm that of hm&m^ ^^ il^itar 
lii0©,t felie j^^mmt Btmy iimicf^ teia tJmt tr&gm0iit» 
zim mo&i m^onmii i^rl os" ^ha It m&y 
he a® meh a© uli® cot^lfi^lds aad 
ilia low mu ia tk© t^timi^ a a&^ojritj ©£ tbe 
UX& m aaoaai® in iXiXtci^m^ m^ Isutar coalfield®, 
tet mr® uii© mmng^ coaii'l-®^^* Fimg^ ient® of Bupmeiustai 
ori^iii imrtsi'S** eafclefepf ©to. ar# wrjr 
tM bouldti* fetd m^ tthon a gi-aauai in thm 
Bmsi&tQmB M^wr u^ in tlie siiccosiiioa* pjtegmeiito or ^hurt um 
esmotimm as lilgitt a© t^fi in eoapoeic^oo imd are verf mmmm ia 
%m Hutar DaltiOUesau^  «riiorea® la tjix® 
CoaZrieXd it in nmallcr affiounta* it ie notett th&t alaost 
al l ar^ oubrounact^ l ur rounded in ahape aniS 
£i%aXar to aubajigular ^uart« ^msim of the 
How0Y«r» in boiildtr bedl more mature fragments 
mr& ia itiie larger ti&a th« angular t<> ouban^lar 
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fha in all the Bpociawna etudioa froa the Talchlr 
o£ 18 mainly olilaritic^ eerioltio, or caXciilo 
and Boaotlmes even farrugiooust Row©v©rt t!a«« Uietribatioa of 
<suarts ehow^ s variations^ it i® aliae®t as^li^ible 
or &b»«ttti in th» opaolaens fnsa %hQ Baltonijao^ Coairic^id, 
lis i t is in ^vuaw iu speoiaexi Tram vmi Hut^ ir mm 
Aux-an^ ja cojilfieKl®* 
Bm^ iu abuMai;io& ot 
aiaar&Xn ar« also IT^ &f Im. D&lton^aa^ Coalfield 
m&kt^f ssXTaont ma^^iiite 
aaa ^metf wiieroao iia i'ioXda aircon©, 
touxsij&lia^ p art* oommpn* 
Bctrakar 8ert»o - fiie is dey©l0|>aa ia 
the F&laaau ooalXiuMs Balnljr aoaj^e isodiusa 
gmin^ t^lss-^thia 3tml®0» {sarbtimeeous mhalm 
and tt^eat/aix mlQm^mQtXQm of a^n^ ds^ ona 
from, differout lioriisoiio studied and the reiaults 
ax« ia - III. asudy of 
ep»<jimeswi, ia ijoitaral, sw g^uetss distinct unifonaisy of 
jainaraloisloil 6harm&%9r» astooiationii. 
^icxt>'-sectioi;ie of a aaadataas^  specioon,, oollacted trom 
B&raKtor of the aureauti riala eection in th» 
««i»t<ixn p&rt of the Daltoiigan^ Coulfioldt tihow timt it ie a 
medium ^miaed rocjc rtith an. avcrtige gyuin Kis« aeasurinii about 
I'lato -
A • 'Talo^tli' 'ooula^r btsa* tsnet of 
nutar Coalfitjld -
."•iiovila^  i'ock fi'ti^mntu or 
i^jfoairitiiit Miicrouiiuti ssttl. in a 
mirut - X14 
B * Bartiiiar* %V(q QX Htltmt 
i>ai toiigiiti^  COiiXii&ld -
aioroaliut^ ixm ruck ui: 
MKl omit * I 14 
^ 1t> -
0.0 wm., las^  a oloa« SxwaowQrk* AziguXeLr to subaiigular qu^ JS^  
te gmim foasa apto 40,^  total They are 
mltilv atmlaedn My® diatiact aathtgaaio aaa app«<y? 
to havo boaa dejpiv«>d milaiy trm & suystioruauttl motmorphiQ 
cmrac, fslapare fom sbout IO5S of oomj^ oaiUon, aiKi ar« 
mitaly-mtfSTP&HmM -^ b&re is t r a ^ ^ t ^ 
cateept for about af K)U«i<ledl cliert gmina» fha mtrlx i& 
usually a i9truetureXi«£i but iiimtit^ adoounitia for 
4511 of thtt vsrhortas i& detrital quarts. 
Circoa jgrainst aisd isu8Covit« flakes a® acoessoritts* 
v£ a n^ p&elmm irm top of tiho 
baml mmbar mmtBione from Jla^oi yiver in Daltoiaaizui^  
Coalfi^M tU&t in tB a ooarae x'mk 
ifitb a fx-mmork Mid a j^egli^ibie anaount or matrix* 
AaocM5»t the ola»iiioo« qufsxts foxaiB abou^ 40^ of i^ae toiial 
compo9itioQ« with a mxiniPtM of about 3«00 jaa. lu ^min 
size, but aa average of oaly about Ha. these graifis ar® 
la&ialy Butftmealar in hav« minuif are 
eojmteh«» oa th@ grains are oorasson* ?hey ecaa io be of 
pXaioaio aa mq aui^ xaotuotsil dorimtioo.. polgparst amount 
to ti^ out tbo Goapoeition mC tmXude domimatly 
Hii«roclia® sad B«all amounts of albite mid portfaitst. :?oeJi» 
fom about suet m^aoux t^ on aii arorag^t about 
wa» in ai»e. fbey inciwde ©.bout of 8ubrouna«d cherts 
Olid roai »re qmrtBlH&B miS, grmtite ^uXamB* zaatriM; 
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1« ajsci XMmitlc with ebout ot e»rleite. 
fh©r« 20% of voi<ls, wiiidh f with elmlcedoaic 
ti l iea. eolc»rl'ea& gasm i^t® ast^id uxnsQtm ara tfee aala mmmm-^ 
rim* 
Micjr -^neeftioita of yoiiagast BsixStop emidstonest 
eolXmt&^Jttom. llw mrth^rm f^ arS of tli© jfwvecii feimt 
gmli>.«t<t «4 isXamn quarUB 
(i!3tsaiija&®e anil aasatit&s to largest alse 
isea^ ajTiad aii^ out out a^tira^e &lm aX 2*00 is 
fiaie i^mlm arof usually wa^uXax 
ulXgmiX imXA&kmmt Qt wiiaijaiUriod ImsLvy 
of mipm^^-iXit-VtxX ml&Uu F&l&^m imommit la a&ayt 
and gweiull^t miim fiugaeulo are 
i"0wa£l©4 t€) -^isaiu^ c^it a^ ai ©ahA©®^ , al>out 2 i^ ss, ©is®* 
mtu'lK km Mmiul^ Mmtitic asad ta ist&oat, 
tbe eom^eettioa. Zircona aaii gaxiaei© ar© tlm aeceanofj niiierale^ 
of tise tmis&X lura^r s^ in^ starj^ i^ -f Trca 
til© mr%tmm, part of %h& ^ww ilmt 
Xosmo ol %im qwart^ is gx^in© jar® 
tmti tm^ lo beoosao towai^n ite 
Wi^ iit* i^ iimXijiri^  au-xblgiuiio oftsrs,^^^^ iMQtm&B %ii<& 
wQBtem ist %h& ti&siA.* <2uarlss ^ rmim m^nX;^ appmr to 
liftir» fci««n dirivttd trm Felfi^ara eompri^® 
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h^twmn ot the aoepoeitioo witfci « M ^ e r oaiount of 
iiloroolin« on mm% imd j^lagioalotft m ureait* 
fh# xnage kvm & to 10^ and oomprlii« quftrt»it&« 
ati4 quarts, fto amouot of jroueided Is 
high*]? I;<mirdii ttie western purt of tbo isAtrix* 
si&liii^ ferruginauis m^ aerioitiQ on %hm eliXaritic and 
jj»rlclUQ oa. tb« «ffiount9 tQ.^mtmm 20% to.30,1 ln._ 
ooaipaaiUaa* m&m%B of d^trital I0 aXuo 
Bimilarl^t mioro -^ndotione of eaariie gmined eandstmea 
froa iQWQit BaiTskeii? horisontt fjqa ^ ^ »mi%h%m part of 
Hatar co&lfl«Xd diopltt^ mlmmt idttitlaal conpoeitioit 
that ^uartii to tm of plutoiUo origin s&d ia lit 
iughes* t4A)« 
0rit etnd ooarstf gzminoi saMstono gmm nimlmf 
th» coal Im^r Barak©!? "feeda are woli develop* 
ed tofirnrdft th9 wtistem part of the ifutar cofilfiold* hmt 
expomiT a^ so'd la the Banutjan mla aud to in 
the nalft isu&«dl8t#3ijr t>ou$h of MX1» lotro^mpMcaX 
oharaotero of the oatidstoisj^  sp^oteen from this unit do not 
dlffur mktQVimlly irm thg» Ioir«r BtiraHar eandatone opttoliatns* 
Howevtr* aioroseotioim of th« mzidfitone •pftciasiftiis (fX« Hit 
FX. ISA und B)« ooXX«oted froa Dmmbaa naXfti Xrm thu 
north«m pert or tiift imt^r Coalfield showy quarts fomi»s about 
40^ of tn» totaX ooaposltiOB. fhi^ &v& hlghX^ otralned 
mpgmr to h»v« d«riv«d fjroia mprtnQm&tml 
Plate U 
f r , : -I ^ T F-, 
'MM 
A - Barakar, eoath of Ji^inuipaiu-Koei 
cooTlui^ aottt Hut<ax* OcKsIfiela -
Shows quttrtB uau rook rr'ajjiaeats of 
vein act la a JTern^iiious and aeri-
sarlcit.© - Xt4 
B - Hai-ttjsar, ttaati of Jijka-Hutiar Goaii'idid -
iiooic of ^iioaceou« .iuartaitKtf 
vviih Hut^au^uiai* ^ruiaa of quar^bis 
afid fttlaparo, sot in a »«ricitiic attttri* -
X14 
- -./Qat of Pi. 14 B - ilutar Guaii'i«ici • 
hooic fratiiuetiis of eiraait«f feir%ra.iai,' 
quari», dsibeviueu in a iji^hi^ fex-ruj^ ioous aiia 
tiic - x14 
— ijarait^r, aast. oi' i,'atar CoalViuid -
oraixin oi* quartXt i^all iTvIttpar 
in a ttui^icxiio aua fvtri-xii^ iaoua matrix-
X14 
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F«X®par9 mmm.t lio about ^ ^ are o^min&XiMi^ X^  potaMii»l«i 
r«pjrosfKcited hy stloroolineay tbougb laclud«i laaalX 
of th# 80410 aookfi f^a^ents aaouot o^ e^hmt \Q% 
with m 0is« of 1«00 m* fh&s^ inoIud« 
cubjcttundttd to arouKiidM ^uartsiltoef ohoirty 
aad mall of gm^M^ granites* Th& mnmtsflag* 
indioattte r^p^^tretttatiou iiem piutonlc woll as oufraorustal. 
orl^l^o* mtrlic mKomto to about of the oomposltlon 
and is domlnantl^  sorioitio with forrugiaou^ &M smoll 
mount of dGtrital i^ uart^ * 
u^por B&rakar oorieSf la l^e Ilntaap coaiiloldf i© 
t0war<l0 tne nortti ^outli of %h>& MXX* 
ftoo c^phi river jgood 8©ctlo»e» r^ Sioroeeotiioas of a 
atoao ooIloati»d frm tho north of l|£ihadiim hill ohows 
in a thin otiotioa etudy h omme j^s^ j^tined rooic with a oXose 
f Q u a r t s foxma about of tlie material, with a 
m^mm grain also of about ^ iw*t but on as, ^ Torag® thii 
t.2 m* in aro oubun^lar to roundodt having 
hlgbi/ pitted surfaoof «7ith ver;^  oomaon overi^ roirthaf and ai^ peara 
to be of oupxaoxuiital derivation. Ooae of the graina auis^ eat 
two oycXea* ^eXapara a»ouat0 to tO^ and are d«»aii:)aat«Xy of the 
miorooXlne irariet^. Hoo^ froseate amcamt to about 10^ of the 
oofflpositiott and inoXude rouMed quar«)sitea» oaiaXX asiotmta of 
ohert aiid of pagmatltoa* The laatrix aaounta to a^ut 30% of the 
oo»poaitio» aod la aaiiiXy oXa e^y» ohXoritlo* aericitio aa weXX 
aa XlttozUltio* 
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Bm^BtomB ot tho Xovmr l^jr^sir aerlos ax^  w&ll 
In the mr&n^ OoiUXieltl* oS a 
epocimont collettroa tO^ e Aurai^ riirvi^  asotioQ* 
aoutliHv«at of tow&i tim% It Xa ooaree 
grnin^^ m^ ijQB&ms^eB & olost Jrimsiermz^  wim 
matrix* QuajctE foBB» about cvjapoaitAoiif with a 
j&a%isiii4ia mamia^d gmin else ot ssa*t but tm an avejnsig^  the 
grain© cu^ e ©XOUJMSi t»2 m* umia© am aja^iar to 8ul>» 
roimaedi witti aligned miol^ of six'ams* mttiigmlc 
omrgitoftth ia m^U qw^te i^ ppeaz^  to mlnl j of 
mipraorustaX origin, aaouat to about t^ t tiae 
i£s tttiiais aiori^iiw© aomimt©®* smXl aaouut© of 
a twiimad pertliite are also mm* Ttke 
masLisiuffi siea&ured of Mioraoliae inoiuoioiis io mm* 
but ott an they are t^ bout Q»S mm» la ©lae* fhe 
amount of roclc fr^^uta in uauaually acid imomitB ta 
about 30$ of th® coaipooltioa- fhey includ j^ round©fi oii»rt 
(t«2 m . alise)t about 20% emd rouna^ d qud^tsites imd Tcia quarts 
(2 mm* sis&e) up tho matrix is about ao^ 
Qonposed oAiul^ of olit^r cXa^ with appreciable aaouatft of dfttritaX 
<|uajrtK* art f&Iso &m<st voia&t w i^ob. arc usually m t^jTf 
but in a f««r oiioea ohaXoedonlo ^ilioa tme bciea 
ili0r0»«cti0A8 of a s&a4stono epociaoiiy ooXleotei Xxom. 
the upper part of the bamX Qm<&»%Qne trom Aw^mm riir«r vwotiott 
mttiai^mt of Beadit r0ir«ai quarts ^r^ino «i»ouatii^ to about 
Platie -» 16 
A - Bara^ar* rni^ of juauas •siin-ir^^a "oali'ieia -
Ccsare^ s eaadsirOUte 
jpvmidtia r-oek Q£ umri, angular 
qu-.^ rts !i»iu raicrociiiw a a«rici.biQ <nm 
coioriUc mt-lji - XH 
ii • Baru*uir, af S'laiiaa, .a^ uraiiti® 
Coaii'ifei'i -
ArioUiar to (iUurtsi, aicx'ocliat 
QMt in m »«rioj.t,io 44ii4i aasrix « 
X 14 
- 118 ^ 
of the oompositlon, with the meximm measured grain size 
ie about 3*2 ssa.t but on the average the grains are mm. in 
filise* They are subangular to subrounded» with incluslonQ 
and authigenic oyergrowthe* perhaps they are of supracrustaX 
metamorphio souroe. fhe overgrowths and inclusions for some 
of the quartz grains appear to be of two generations. Felspars 
amount to 30% ^ coatpo8ition»and they are mierocline and 
perthite. fioolc fragments amount to 10^ of the total composition* 
and include granite genisseo (2.0 mm* sisiie)^  chert (1*5 mm. ®ize)| 
perthite and graphic granite, fhe matrix amounts to about 30%• 
The large clastic grains are embedded in sericitio aM chloritio 
matris;^  and also a silty matriXf with detrital quarts. This also 
contains small amounts of authigenic muscovite and voids which 
are filled by si lt . Mioroseotions of an upper Barakar sandstone 
sfeoimeny collected from the north-west of Kaima* in the northern 
part of the Auranga Coalfield, shows ( f l . 16b)» a coarse grained 
rock with a close framework in which clastioe dominate, quartz 
forme about 40^ of the oompositionf with the maximum measured 
grain siee of 2.0 mm. and an average size of 1.0 mm. These 
grains are angular to subrounded* mostly strained, with aligned 
inclusions. A few grains have prominent overgrowths and some 
are striated. They are mainly from metamorphio sources. 
Felspars amount to about 25% of the composition and include 
dominantly sericitised microoline and a few grains of altered 
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pXai^ loola&f^ kS. Bock fragmofi^ u aro sn^ill (lo&e timn 0*5 mm* ) 
and scanty I and mkci up oaXy about o£ th& mck* Host of th«i 
laQlmX&m ajj-e of p%jaaiiitOt 'vein m.u ohorl^ y ajjgregateo, 
matrix omotmto to of the oojesposltioa* i t i s oXa/^ ^^ t 
© F E L O F I T T O a a d F E R R U S I N O U E * A M M L L A M M T Q T D M R K X T H Q U A R T S 
is aldc! present* 
A coiagariitive mtmX^ niM of tihe microoaopto characters 
of 0Qii40tone9 tvm xh© mt'idms S«iriss Qt %h& palmaau 
In & dietilnioi imitoxmitj of 
la the ejieclaenia Btu<ii«4# quartss Toims ti}(»? doaaitSianl; olestio]^ 
r&xx&Xw^ frm to of the «raiua ar© aaiiiiy 
euguXar %o eabrouiided in ehai?©* wiUi aomon Buttiigiiaio ov«b2>-
gTOwth®. Iia all til© siir^ ® coalfield©, tb© fuartss {jraiiw atuaied 
a supnacrustal mtaaarphlc susurae asi^  oal^ r in «i tew 
oau00 plutonio BourcDs avG inaioated. Of the i'ljlsparii, micro* 
cXiiie la with mily miaoir aaouutp of pla^ioclaaes, 
isaiiil/ albit«8. jiook fra< i^aent8 Xn t'm i5alto%aii4 coalfield are 
below aiad coiaprio® mHal^ quartgiteo an<S chorts Qt eupm-
cruetul jaetaiaori>toi<j sources• Cm. iJj© ouher Jtiaad, la tht liutar 
and Auraaga coalfleldo, they fox® appreoiabl® ausouats of plutonic 
irelB qutirt« and pcgtaatltea^ whore&a quartisit«» of BupraoJcuotel 
aetaaorpfaic »ouro«0 are looall^ aesociateci* JEo tionsrsal, theo^ 
fjro^entfi mm mh&n^Xwp to fsubrouadaU iu ehape* emtrlx ia 
fitudiedt alQOi doea not indicato large vmrlt^tioaa 
ana ia «alnly aericitlot h«3aatl)»*0t liiaonitic and soaot^ imea 
A - Mi^anjt nox'iOii-ire&t of KmiM&f Aurmi^ a 
Co«iri«l<i -
rjubroujtiaea ^u&irts witJa 
H 
B * or K&imaf Aurtm a^ 
CouXjri«I<i >> 
Hook £rb^9nt o£ tos 
(trttmolittt) • XU 
- tm • 
gferley - litiiiigaEil Seriea 1© devalopM only la 
tb« CoaXf m^ tiompri^ ds eoaret to fiiiediaei gmtm& 
ous beae ar» amMQn, fil©fo«s©cttons froa the ooars^ gralaed 
trm mkrl river* JJi %m mxtmm part 
%'m Isassi^ f stow 1TA)> a imif&m amm^B sis^ of olaatios, 
aboaf t»00 m* Charts fexsaa afeimt 4551 the totel 
©ompositioift. xt& grains eubrouuaded to mmid^d to &mip&$ 
naS tmve authigmlo orergrmth, ffceae graixts appmr 
to fee of w&ll as of ©UiJirMWiatial msswori^hio soiwees. 
mount nb&ut af asmpmltlouf micjracXim 
atid maXl mmmitm q£ twimmd well m uns^ wiimed 
ftlspucst nociK f&m ikmu% lO^f eoatata w&iM 
mmXX qmrtstltoB 
ia om two lerge fraga^at© df aabeslo® (feraaolite 
f i* ITB)t mmmi'Uig ttboat in alzm* la© snaimt® 
abaut o£ thi» cm^^^Bittm'^  X^  Ib chJLoritie aM 
witii agpraciaW© ^©uiit^ of ^euritaX qmrtgi* 
** Faaahet SerioSf like the Haalgaa^ 
S^rieOf ia Ai-®® only in i^io nuiwgfe CoalfieM. ffee 
malitly ithalisa* 
cdF lamatQne tsm north of Kmiinflt 
ehows (FX* IdA) e coarott rook in 
olBkBtlm Quartsi siboat or oomposition 
wlil:^  A aaxiwm gmln 8iE# ot w amm^^ of 
- lb 
A - Panoiitttf oi' uauiietux'ay 
BubrouudeU to rou£id#d quarta 
with ni^ 't in a olm^&y ana 
« « r i o i i i o Jiiai6rxx • t H 
3 - Mahadava, HKN of Laieiiar, Aurau^a 
coali'ieiti -
HoiUiUai quarts viitis Huxhx^mixo 
uui in a rtraru i^noua 
o^ ilox-JlUo miWix • X14 
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0,8 iaa. ore mntly alcrttQiio«i with & eaouat of 
twlimeS pl&^ioolae^* ^hero & pauoltjr of ixtaLg^mXtt oad 
oai/ B iaGlueions of' rot«s4cd Quxirtc^ iteB ar« G&en» 
matriae constltutea about 50jS the coaipasitloa and i® clayeyt 
as «f«ll tiB e&rivlsic. 
^her® i© m laajor petrologiesal vnrXation in tfa® ©peel-' 
mem studied when cc^ pajreS wii^ h the Bar&isar aod the i^ nlgcija;^  
asuB s^touen, that qttart« to be aor® jpauatied £iad 
isature Uvat raak fra^aDSte door^aao lii .?aiicii«t series* 
Matoaieva U r^Xm - M^ Jaatieva series occur® isa a iarg© patcla 
Utt the weetora part of the Hutair Coail'ieM and is tuo foxm of 
isolated outlidre In the Kurtkogia coalfioXd. 'i'he Scries i» not 
proeent in tha Baltongaa^ coaXfioid. This Efahadeva bed© in th® 
area constitute domloaiitXy coe^ r^ ® gmined saadotoo&Gy 
and ooaasionally saae f«rrugiaou» shalea* 
study of a ^andetoae Xros th© basai part 
of th© Mabadem seari^ a t im sa^hi river to %h& Husar coalfield 
ohowa that it i© » vesy coar»« j^raiutid rockf witii <ju«rta Xoxmiijg 
ft|}out Qi' th«i ooapoaitlcua* maxiiauja mmmr&d or tiaft 
(^ uarta grains is 4«0 ini»» but the t.2 msm aiae Xb comout 'Cte 
grains mbround«d to ro\md«dt with proain^ut ovor^rowth* 
Th«y ero usually of plutonioy aa well as of supracruetal 
fho felaparo are dominantioiiiy microclia® and n»ount to 20^ of 
th« cGBQpOBibion. liook Xro^cntfi roundtsd and include piooes 
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of v&in u^arfeai (10^), fuartslt® {Bf,) eiid saall 
anouate of acliist mtrlE fosa© ©f th© rook comj?©-
eitloa attd ie d©aJLna»tlj clayeyt ©©ricltia and f®r.ruglriou0» 
feJi® a0c©a«ajMe0 ax-e ssali ouises of p^rlt®®. 
of 't;l» iiahaaeim. serin® oaitdutoae© 
trm ^haffiia iwla ©f tim fiMrmgB. oofiilfleM £rm t»h<$ mBt of 
toTO, reveal iUal guarta foma lifet^ at TO 18B) 
of th© coagosition. It to xisjuiidfitd mlth 
aM.^ iii(g©SEi4c orwgxmfim* It i® fare® both 
pXuwnia i^cke- Do ©fcker terid, the 
negligible, ant are^ th^ iiy 
Hook arc al»o seanfc/* ueysliy Xmm i^ma tJi® 
eeaijoaitiaiat aaS com^riae rouM^d wla tuartji nti4 guartaltee. 
mXrlx i© ssfeout 2|S?$t stitb mostlys slXti* f^n'ogiaoy,® 
asteriaX fewt Ws^ littl© ^ttritsnX -plieni ©re i&rge ©ma&era 
of yoidsf ^srtlall^ filled Ijy eiaerty 
Mloroseotioiie of tij© MafeadovE Oeri©® sandataae® frs® %im 
liutiur ajtid tho Aurao^ tt Co i^ll'isisii^  iaaieat® that quarts 4® afto 
3O5? in rora«r ana 70% Jjs th^ latser 
%& 0ubrou»di»d to 3rouiul«4 with ©xteasive overgrowth to boXh th© 
baQiiis, but th« aaouat q£ rmM^d grain© t& talghar ia the Aufmo^ 
Coalf teM. felspars are aiaroclifie aod^  f OM up to 
la th« coalX'ieiil, Jmt are aiaiast abeeut in h^® t^ume^ a 
baoiti* III mr9 mm wmre a fm^^mt la Mentifledt i t Is 
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usually hXgiiljf wmthwtt4 and io oitm aot recognlaablen nook 
romdod Kit©ts, voin quarJi», pe^aatitc, ana 
email P A O C B B of sohiot amouat to O^ji or the coeposltion in tfcs 
Hutar v^ iiereae they are let?® than iiJt ta© Auranga 
CoalfloX4» 'The mti'ix in tbe fomor i® otay^ f^ soricitic 
fernUiginouB i»ut in tte Xatter i t i© Biii»y nati i'«rru^laoua» 
Tis© siam of aoaaX antilyei© of all tUo candatooo epeciiSeRO 
wao pXottod aii crianiiular <foordimi>e ^p&ic usin^ th® a 
fflttthod by !ifoBrxde (1965). cooralmt&B ehaeea ss-Jior© 
felispajt^rock fragmtats^qaarta+^uartKita-^ chert!* ?iie plots brooily 
ocoupg^ r aubax^ ose arkoae xielSs for the raiuca o£ B e^ci^ Qu 
fxa® to the i^ehct serieot ^ t vaiuea for 
Maiiafievs aeile© Si>eoiBjeo, fro® the A^ raisga CoaliTiela oooupy tia© 
fi«iti of i^jufiirts-ajr^ iUte to sublitfelo araoit®. on the other Ivm^^  
vaIu«5G f»x' eii^ eotoea of the iiaJiadom of u e^ st 
occupy Ilthio field. 
c - TiKAyy mi f i ' i i f t i is FRo^ mxL uf^m'^onrs o f '^t.r 
nnim»tava ao^ lamili <t964), aM loraiii (1966) 
puUiieh t^i abort not«9 00 their atuditie of the haavy mXmml 
oharacti)rletlc« from th© e9cliia«»t© ot tM jmltongaa^ Goalfi©l4» 
how«var, AO l«iforsiuci<m availabia in tho iwbliohed llteraturt 
about th® h«avy miaextiX aharacteriatica in th® ©©viiaeate of tho 
llutar and the Aursmga coaXfi«»l(l&. preoeat woxic a«&l8 with 
- m -
the deoorlptlon twjd ciiaract«ristioK of hwavy alneraXo of 
59 soBdsSon® spsciEien©, callacted from various stmiligraphic utiiUe ^ 
asa ralswaau Goall'XsXds. It ma^ f h&wvw, b© pointed out nfoat 
th© pjresent; worfe ijs not intead«d to a statictical etudy of 
xhe disTirlDutioa or tne»e heavj lainexale tM QosicluBlom 
«rri.T©4 at are bas^ d onl|f tiho reeuitm of a iiaitod cambor 
of upccimoo. 
The tiuiKioioao Qj?eaisioiia wtjra dloa45gres«?i©£i ao euiigeeted 
by Erumfeoin aiid petti^ohn (1958)# Ift a raodom MlacUoa of f i w 
atodieci foi* aaxiauia sla© of the iieavy aitiemls, 
i t wan foimd tHimt their uisee in all msas wars Ioqb tium aa-
Hence all the ©ateris^l passitsg tla'ouijto ueeh carrespttfiiin^i 
to 0.5 Em», vm» eub i^ooted to feraaaforsi aapamtlm. '^ hti ©epctrated 
heavies wcr© laounted on the elide and 20Q to ^xuina of eaoii 
spedaen couttt^ d oa the grid pstteiti with the help of a 
Dtage* Cb^  ooou.rreia.de of misi&r&lB wao caXdulatfid 
and tae reoults, in paroealagea, were arrajujed iii luabular f o m in 
I'abl© IV aad Figs. 2*) to 
It will bo set-n that among the hoavie© of thcj ijarakar 
bede, circon iiro pr«««rit in appreciablo umouato. imir 
mor|shol;v;i<jal •l2axmcitt»rfi» uainb smith»on*3 (i^X^) aotiiodt 
fordt b»en atudiad ia detail aiid the rojjuits havo h&m iaco3> 
jiorttted Ic vig.28 and Tuble© " V to 
m m mmBmjt s i s f H m f i o i r or ^sb iheh i s o f 
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AB11 27 p f 3P 59 - -1HI» mm 
"S" •H AH17 11 69 Li F » 17 w iH CO E^  AB39 
64 J ^ 11 - 18 - - mm 
f • f9W gralna prvsent 
Mlso.- OOtiprlaoii graiiui ot (Mnopyxox^m^ 
Zoa«lt« tte* 
W * . zl 
m T A m B i m V A A X A F X O I R A o t ^ Z M O ^ F ^ B A H A K A H H O O I C S o f 
Mhmm caaT^iMSi msm 
JL S B 
Without Oorrdotton T 
co&uriex^ BP* I 'Sot^X t3»3t' ISfttiuro 
\ I spa^ Md m* of ^ baciott i 
* $ m* p69k t 
Wltb conreotioa 
fotal Has* 
^ of the tHttlon 
ptftk 
BAwash m 
ams 
•045- .093 Sharp Blaodftl O a^^  ar^ iidual BlAOdftX 
•42 seaootli 
BIO 0»093 A i^upt 
0«30 and 
sharp 
It 0,03- 0»t08 /tSwapt „ 
elightljr 
roiuuled 
mm. 
HIO 0«03* 0.127 GSttdual imi* 
.25!) aM ffioaal 
roundaA 
.03* 0«t42 Gradual Cmi* 
.27 and ta^dai 
i^ barp 
H12 0-0.18 0.070 Sharp « 
and 
0« ,070 sharp 
u . t a and » 
aHiu^t 
m •O^ .078 aaootb « 
md 
fll^p 
.03- sattooth p 
0*30 euid 
£OUlld«d 
.112 l^oath « 
•30 aad 
round 
. 1 3 § SFFL®OTH » 
•36 with 
sharp 
AUBAtQA .049 
.315 
O.fit « 0.049"* 0.t3§ smooth 
.345 with 
rouodad 
apex. 
AHI .045- 0.12 Gradual Bi- .045- 0.12 Orwluai Ei-
•345 roundad laodal .45 aod aodaJl 
rouMad 
- 2 ^ Table * y (contd*) 
coal-
^ a B A D T B 
\7ttfaout corr®otioo Witto corr«ottoji 
Hatum Biatri-* fotftl Satur* Bivtri-
aprtfai of the liutioa »pr«ad ot tii« Imtioa 
sua. im* p«ak aw. 
MLTOII 
OAlJ^r 
m .Ot^ .0S4 .^arp tfni-
a«aE mifii nodAl 
abrupt 
0 ,01^ #084 AbJwpt llni-' 
0«2i reuttdtd aodttX 
BtO .072 CW).15 .072 Abrttft 
aimrp 
a^ex. 
H10 0.065 " 
0.19& 
0* oimrp 
Ht2 o-» .ots v«3gr 
H^M 0.153 afearp 
imd 
0- .037 ve«y 
0.155 ©harp 
abrupt 
H7 0» 0.0$0 Slmrf « 
0.16^ emootli 
a&d 
roiuaded 
.072 LimrB 
•19^ and 
abxupt 
AK36 0.015- .072 Yoiry 
-165 with 
pointed 
ttpOX 
.015- .072 
•195 
.067 veiy 
.165 
with 
Hounded 
apex. 
»f 
0.087 Very 
•165 sharp 
with 
pointed 
apex. 
ABl .Ot5- .07 
.195 
Vexy 
sharp 
with 
rounded 
apex* 
0 . I 5 - o . o r 
0.22 
elongated . 
S t ^ 
gradual 
correction io aa tidoptod hg saltheon( 1959). 
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B H a f H 
fiSid without 0orr®oUott 
B E S A B f B 
Wish cox-r^ otiQH 
mt&l Me^ x. Sfetura D i e m - Tott9tl Utxx,* mtum I>i«m-
%tm tyu^ ioB sj^ rttad of the huticE^ * 
t»0» ti.6 cx^duai lluXtl*- 1.0* 1.8 ara^ual lluiti-
BXlahtXy laodax 
i . .m.- . ..•„,: r, u ,u 
H10 
3510 ojRaduai Bi- GmduaX Bi-
smooth ffiodal 4«0 m^ ao^ml 
a.9« 
i .o 
1.5 « 
4.3 
inifAH HIS 
m 
0.8-
0.7-
1.3 » 
wixa 
younded 
O.S-
4.3 
1.3 
apex* 
smooth Bilti- 0.8-
3.4 
mXX 
defined 
1.3 KuX'si-" 
imo&aX 
AI36 l#1 aradwal « 
5.0 
m$ 0,7-
WHAim 4.1 
.8- t.5 
saiooth 0.7« 1.3 
4.1 
K 
Mil 1.09 Blongattd » 
^•4 but 
ga;«du«iX 
U90 
Mt 
gradual 
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feacfalr Seriea •• A n^ &aimexi jrrom toe S^Jalchir eandietone, 
ovarlylng boulder Uedy froa the southern tJwt of th® Dalton-
uaaj Ctt^ iJPieH allow© s colourieea to plfiit varieties of gara©t» 
(ii*I. tvm to 1.812) tomiiie; about at the total 
counted gr&lna. fMis followeti hv ^j^i^atm (255 %Qixrmlimi15€h 
horabifeiide eilliffiaoit-s r.ircona are leae 
tbaa pra» Tina itari6lj«m |?ar« of the eam® feaaia, Xroa ulaosl 
IM aome otriitlfiraptiitt horisooi ttho iBiaoraia ore ^armtin 
by ostium ( about act^ juofci'fc®)! 
am ^^Xui^Ut 'Mccn& Ima Uim 2si ot 
thu tctel xaim i^'ala i'ry>® a spwaiaiftn of t ^ 
QXil^ ar^ c^ iiH eXays tbe soyiiJr. cr 
^hom joainiy Etlntsnila* i'omisit; u^ uta of 
the coiuity(i gx-tiiatf. tCiurMaline a»ci garaet foria lass 
.A ©i^atJlaeti f ro». leas-al - I ^ i c h l r 8«ric»s, t-o the 
w&ni 01' liirmdlh In the iftitftr soaifitsM, ooicturl«»8 to piiik 
varieties ot i^amt^MB rorsais^ 44^ ^^ the eouuted gmina* aliallarli^* 
jilreoas ar® but the 3tucsxAl» less %hm 4>i and 
hcrfibieaci© l ^ m "Ch&a Aai 'Ujer tt^attiaea o f ttfeucleuojti© Xroa t h » 
ejsst of iJife nutar vlXia^^e, & eii^htly liic^ h^ r etoows 
&IMQBX c;£cXuoiv«rljr ^w i^itfif Q^^skiiw^ Mfnm Ivod 4^ 
iourmiiilSkB i^&n 
X maAatone ap&clam^ frox t^ ho oouth«ra part of the 
mv^nti^^i. "oaiiTiiild token froa tha Gova naXa bank has aasilaunt 
-1.-JJ: : 
SIZE VARIATIONS OF ZIRCONS IN BARAKAR ROCKS 
OF P A L A M A U COALFIELDS, B IHAR 
S r e o d t h L e n g t h / B r e a d t h 
W i t h o u t S m i t h s o n s c o r r e c t i o n 
W i t h S m i t h s o n ' s c o r r e c t i o n 
Figure-^ 28 
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slrooii9r mounting to about 64^ of total aount«4 
TlPte^  a.r«i eoa&tiites perTeotli' ao* prlssnstlo and eon^ d 
garnets lure mixil^ eolourlea$ with a C^ w piiUt 
mrleXlm fo£» eibout count* trhough. I«iii« 
ttiaa 301 iii^ hXy bro«a to fiark bi^ owti vcirieitlea, faail 
agjounta o£ rutile aud ©illisjimXta B.re also proci^ ist* ?ha opa^ qnt 
mimT&l^  emouat to tSfSf mi^  laclu<l@ uad s^^etKo* 
A Bpeolum Xi^ m tijo mi'l^ QXU pitrt o^ coalJui^ ^di Jfaroia 
uS/Tnh of ahovrnt gamota i^rovldiai; a jsujor upto 
o£ -ftiis gmisio CS«I» frtaa 1.738 to s^ aa iaaiad© 
aaiJily ©aXouriese (m%%h a (iarfc ^lak fmi^0at,tt) Tariotio© 
1i#A5. Zii^ oom torn tt^ uM op&giiea fceavleo. 
Ssi&Xl aiaouus of Souraalia© m^ also pr&Bmtm 
•^o au£B upf then* umx^atam from tb© Talobiy 
Qerim tae Mlm^^u inaicat® tiiat. iiarjrtete ia ^ea^ml 
as:® domixiaii^ t heavy wltt> tsolourXeiis atKl piicik 
tlee (^.l , trw ito t»8t2) la m^ r^itioaganj coaifi«14i 
twH malaij^ r ooXaurX&«8 (nXth a l'#w pinlc frstgi^ aiiicii) 
iii tis® liutair aj^ ouad l.i^ty) &nu Ooiiii^ t l^de 
ttm 1.T98 ^ 1.005). Th^  aietribatiioa of s^ Aroon® 
in thm Daiti0Jd^ aa4 C0i»Xti4»ld i/oo^ y Imt tt,ppr«iaJUbX« acid aome*** 
iim<3!a bxi^h in %hi» oi^ httr ooaXlTloXiia* (JQ tho oth«r haadt 'KouxaaXiae 
ooourts in sioaXX omouu^ at teat in mr^ o&soa :)ut ia 
ftft »uoh fts of thd caunt«d graius* Hpiaotftsi 
in tha DaXtoiiganj coAlfl«X4» but ia th^ ottor fifties* 
A Heavy minerala frgm TaluMr aaodstonof 
aoaXl'l««l(i -
Goiourleeia to (laris: j^ lnic ^arneist 
touxio&Xlne and up&que oraa - X14 
1 
^ ^ ft 
B H«a¥/ mlaenaXa fx'Ott i^aicar Sandstone Auran a^ CouirieXd -
ilhoirln<; zXrooaa->j^ riiiaiatiiO| rounded 
and overgrowth ate. X22 
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Kutlla, otaurolitdy dXlllaaitlt« and are elthor 
absent m: aeglttjibXc la th© t^altoastiaj Hutar coalfieids but 
a grulne vrare aoted in tho Auruiiga CoulfieH sp^cljoens, 
small aiaounts of bornblend© ar© jjreoaat in the ijaitontian^ coal-
field. Chcs opaque nineml® of the ©peciiasn etudlted show 
irr'^ ijulftr oscuiu'eiico and ooapriso mgnetite, ilaienite^ iiesaatlt© 
am apgreeiablo mounts Ixx tij© CVJSI-
field and have waller ptircoaiiago«! la ijutar uad ,\uraaga 
Ooniflolda. 
B r^akar f.tigxea - ^weat/Xive isasadatoae {s^eciaens from 
diAA^roaii atrnfeig^rdiphio oaii;© ^t t'm aarakar m&w ftaa^ 
I'or their Jiauvy miaerala conieat.©. •rhe Ueaoripiiion 
B& iGlX&m : 
Heavj QiA r^Skle i'i?cjja tlie oi' the Lxiitontian^ 
GoalJfici.d. are dojaitiated h^  uiatsr&ie, ITJMCIj xtinge from 
20|£ to 90:^  of %hi$ uraina cowiai:ed. Thtsy coapriae 
Sionit© Xeueoxea© e-Ga* Colour-loss £»» well as piiiSt £;arnets 
range froa to 70)1 arwi do not show luay regular ciiotributlon 
in t-h» suooooalve horiaon®. a^frtiotiv© Index rua^oa from 
!.St2 to 1*820| oui^&stlfis a fuir con&iaSistio/ in coiSpoultlon. 
Zircon couBtlfcutt^  about 555 of uiit* heaviee, oxcept In th® 
biktfal mtido%OiX&& miXah m&y iiavo as suoh slb 20^ of tht. total 
cooat. Siioy «ire u^u^li/ yuhectral, subrounctocti x'aandcd 
aad Uava ovcrijrowitiiia. ^ouraalXao GoaKiltutaG approciebl® 
waouute, vipto bat ao or<ier in the mode of 
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dietriVattoa In VUe Viiriau® Jhorlaono could be il@tecicsd>« '^ he 
saise in also %me of iiitiici, homhl^ndo eScsr 
Hi^&Vjr amoral £:eim iiarakar opeoiiactMi 
ot the Hutar COalfieM ahm tfaat ssircoua gax'aeta, apaa't txm 
the opaquae, ara uii* iapar^anti aiasraisi. i^ie jsircou© 
raago - imd app e^ir to immskis& in ta© 'Tated^va 
^ruine sro muialy anguXar to youMed, fim ressuXta 
of aoarpnolc^ical otudios of alrcono froia these rooka ore incor^ 
porated In 'TabX® - ?I» It would Dfi obBOifved that the 
l>roportion of aijygwlar gnilm io low* about wiacreas the 
of atiheajral gr«»ina u.s much a® i-a the loviei? 
Bamiffar ©peoiams.' Oft tte other haao., la tfea iKiddi^ j and upp©r 
BarnktiT racics tao proportiaa 4*14/»* haujtided to auisrouMesl 
Ijrala© raiige frosa to imieatia^ a gradual iaoretta® 
in pt^miHin^go Gi tiJ# roundoa umlim in ^eua^er 
ati tiio jsircoa ^jmifta sUow audia«n i«creassess toward® 
fche uppor i^rt uf tae i^rakay Keri^ii, 
In thd stuaieti^ mrm caiauentrated ia 
the iowor 3arak,ttr beds aad fiuBJOUiit to as mucii ae t>0;S or tm 
total heuvloa counted, but* in j^m&raly taey In higher 
horiaonsi. ^ao ot y t^rieti txxta to axi^  
griiifjay y^XXi>tn.im ^urxu^xmn urn cusmoti, 
tiio £tr« veiy hi^ ju in tma iroa of 
the tiotHl iitxvjLes ooucited* i^ pidoto* «t4iurolito exMi. 
Mooasite are etone oX »ia»r coaotltuvnts of Uie hoay^ 
m 
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upttdiMm of the bkxb^ »asid8t«m.0« tmm 
hmimsm nere analysod tor heaiqr ainex^a* Zivam 
g^Sjm mxm ^mimmtf mm Uj^ to (fi* 1$B) of th^ 
total hm-^im TMj^  otq is&ii^ y eiubrauiuled to rou^Qdf 
^rimmtXe gmlm acm^tia^s @Jptow taj^ er^ ci Tiaeso 
Qtnkm are of^ a^imotf^ ridtieallgf ^uh&^mX torn o£ tho 
gmliui oounttdf irotrndod to mxhitma&BiX gmlne ^ooount 
for 56*50jl, and gmins witti ov»rijroirtfa© mj^ xm^mt of 
€0x4 rouiideiji gzminuy at fJixat imrtmmm 
imsi tho bastt upmiMs^ i Isitt tovmx^ o th# th&y oeem to 
AltsOy iih& ugm.T& tliere JL0 m cilotliiot 
imrmm it» th« naotmt of gmtm 'h&m 
to (mlilo VI)» 6eu»t«t& 0 to 60 m& saiUilj 
a &mll omouat of i^aJe varteti©®. ToaisaXt*!® 
gjpaiii® nmse fvm 0 to an<jt iaolude y&lXow to dark bromit 
paX^ ^yellow-bluieh grttii&i paX« yellow-rfiddieJn brown 1 llejUt 
to mxk amm ©tc. ^pldotaii ruago fro® 1 to aaii toavi largt 
.nixltttioiui* iltitil.«t 8tfiui70lit«« ^illimanitvt ^^ mom^Xtm 
omm: In smftll aixouatii in tho of tho ooalri0l4» 
but thojr sooatjr in mrxh^m is 
i«irea tboui^ h i t oocuro iu iimli £iaioijiat«i towax^ d northern 
piurt* Anongst the coimt«4 h«iivio» th# proportion of ofuiquo 
alattittXv 10 oo{iii<t«rahX4i and fron to S^ *^ 
To SUM up» tht heaipsr iBia^ rtU. uMieftbXagii of th« 
BmmM&r ma&ntonw of th« ^ I m m coaXfi^ldtt* todloates that 
garafttft am in iiffiou&to ia .|)alton i^ml TOfg) 
«iid m»ti«? Ooalfioi<l« in thii mr&m^ Coal-* 
f 1«M thi^ siTft tkmm ia -Sto caal«> 
rioM thiA ( witli e^oeption of Qtm ieoXattd cm% 
of ftfeout fresi th^ © S^wal m^mfkU ia 1ili« ifdtar 
ani AuracKga tii^ i^  ^ora m imm^^^t QomtlXumt %tm 
h^mtm twm. tiie B^mkmf imrissoa, f^ ^mmaXinii tt$ iM 
ull i^idot« is* hGwamxt mgli^ltsl^ iM 
DaXtoDgaxi^  Ifutiir Coaltieldsy but i& 
aai 2soml>Xat4ft sre iilm#ali Iml^^ttmm or mt^liQihl^ tim 
Xmaritktfl^ bQlm in mmngsk 
jiaax^^i and - f^ce Hisaiij&a^  ai^ i>aiichet 
preserved ool^ in th« Coaiirield* fliey oo!&^ ri<st# 
alttumating aad atsi&Xma* G»lmr9m9 
m<}m9iomll^ prmemt ia tii& nmitim^ SQ^im* umv^ saummla oi 
t^m the cmlfimMt iiidi43at9 
tlmt gomot tttmw a i^ i^yage of SO * ot th# oouatod 
fMa im m imT^f^m in th» propox'tioa at ipaxMtUt 
with umi^ riyiitg Baj^ al^ iu* fozmtionti. gmime umm isainljjr 
wltli on3gr laizioi^  •aoantd of j^iak ir«irl«tl«a« ziteomt 
m the ot^tr mm^ to %%% and 
in with the upper Barakor hori^nn. 
grains ftr« miol^ Miljiraunded to routsd«d in i^ mp^ m Toax««tIine 
- 1 « 
Aod wpidot* am and xvspft&tivtta^ in the Xo»«s3? mni&m^^ 
but «Lr<i in saiaor nmoutits in upper i^rt* iiu&iX t^ 
etAuroXit«t ana oomir frost 0 «« omu« 
ore© riijage fro® 10^  to 59^. 
Hitavy mimmlfi trm ttio VmQhet anndstoQea iJa thw 
AuxtuQ^ cthow timt afpraaiubXy higli aM 
from - of - t o t A X CoXourXtat 
ore eoiamoa ia the speoimma from the Xow&r part and 
pialt la up^er gralne mag® 
trm 21% • an^ XaoXu^o and sabround^d 
which al©a diei^ Xa^  ToaimXia® rang©® froa to 
mtiXor sJiXXlmiizilt&f aanasitCf mmr 
ojsiy iA iaittoi? asa>umt0# Of^^ut ainei^ iXa fjpom 
of tiio oounted iimvien* 
f^tlmaava B&pim Kooka of th« MiUmdeya ar» 
froit tiitt fiiifidstoaa in the fom^r immtn bHq^ sirooits 
aaoouat for about 70jt of tha liotaX# h^ciea grain© ar« euhtdmXt 
»utma^lMr, rouMa<t and elKiir authiiiaaio oiffr^rawtlia* 
Bkiratcar aa «aXX aa lahadava lM>da of tih^  iiuiar basin oontaln 
ttireon aa a dmxmat haav/ mi&w&t* Gamatf an liia oth»r iarndt 
la froK tha horltcony but tourmXino forms u^to of tha 
ag^ragata* A few graina £om upto 26;! aM compriao jsagneUta, 
iXttimitai pyrlta ato« 
«at»lttton#j» Qt the Aurcuogn guraftt* almost 
t^e Qt s^^^mmf eoutiitiid x^mln^ y r&llB 
l^ss lim vXih I^doar mokBm am 
mdixil^ in r^nmded ^mim* mtill momtQ o£ ^u^miliiis 
a»d ar« also fresent. fom to aod 
Btitteralfi from th« neaiaent© Qt tts® fw^lmm 
Ooaiti.<ilda hav<ft mt been feg? earlier mak^m* IB the 
^ m m t etucl^  tmphaiii^  wai^ t ^Xas^d m the gea^aia of 
la ^he follmilm iiae® 4evote<t 
to techaiqiiQ as mlX to a d i^ioarlj^ tion o£ the olag^  
s(iimmX& gmomtrn Hawevert a detailed aooowst ot tlb^  gmmtB Q£ 
tiidttn o l ^ islaeiniljsf mix th«ir bvairing o» 
la, the pmmnt mm^ Iseea in tiie 
ntxt ohapt«r* 
8ev«at0tix of mt^ i^JC boulder 
m<i «midftton«o, aaS ehftl#a Ifron tli« of th« 
th««t aoalfieldSy w«r<» trvatea for oX&jr miiifir»X9« epeolaiea* 
wrer* diMk^rftgated, ueln^ titao ttschnlQU« eu^^flited te^ 
Alia mtiaohn ^toriftX ptusoitig h^rouglx t20 
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aorrmpm&ix^ to 0*12^ mm* alsef coXl«oted m^ (iisp^raed 
la w«t«r for an hour And f l ft«on minuttto «f t«ir almklog* 
ui^ l^ ttsf oolua& q{ mt«r ^m aoXleoted b^r pipette emd thm 
f ^ mpmirnag m number of alioat 
Qm gname of fins oorrsopoMiog to 2 mloron aim 
i Kxmb&in tui& FotU;|obii, 1953 )• oo&ain<id. imif of 
r^lfuSl aptaiaea mm fe<l in tho t^AiUpoiat; for Blffor-
Analytic tho oth^r liualf wae 
h^vo inoors»orat®<S 1& '?al>le • Vlj^ and 
fig» 4l8ou0ae4 1s#iow t 
sorioa « IXXfttd (m^ olAy mln&ml reoogoisod 
iM hh^  a^iriK of %m boULxiftr Oea of the Daltoij^atal QoivlfioXd* 
Uiat i^ ho ^retsa j^oritioii of irarrt-ols^ 
ilXlto (md yoXXow i^ortioa stiows iXXite witli minor i^ouats 
of kaoXiiii^e* opooiQ^e iiumX s^ody thun, iflmt 
ilXli&« 10 m ilG i^miatt oXaj^  i3ii3»riiX in of t^Ei® 
DaXtoagaa^ CoalfloXd iu3«l ^oXiait* ooours ixt immXl movmtm* 
in tit« iiut^r costXflttX&9 • eXlghtXy aifforo»t t/> 
of oXegr »iti«riiX« i« nottd* ihB bouXdor bvd mtrlst 
lEAoXlQite «« a aui^ or coi3«tlcuoa«» witb iXXito & mooi^lav;^ jSlttwrsXt 
How^vort oXigr apeoiiatn^ showed oni^ IXXlttt aiid thmrtt waa ao tme^ m 
of ieAoXini%»» 
B&rakfir from tho B&Xto»sexi4 coaXfloX^t a oX j^f bed 
ckt baio« of th* ooaX-aoan flrooXa,jr fro» upper i;>art 
o£ %h9 Bea^ fU^ ar sori«8 timt in m a&a^ ar cemti^ 
-tuiatf though ilXitey tm» i^tpartaat. Bans^r 6p«eSMm 
trm tht mtskt coaKlttXH eontaiit tooXlioite epQ the aoatloant 
oJUk^  rroB Auiramga me^^mXxm mliAjr ^oXinito 
but tiiQ or a ooi^ i^ majrat^ i betd t'Wa bc0ld« ' 
jsav'i.ag imoXiiiit« us a oma^n aUt^  mXmr%lf aXeq ^ntalm 
ia tmoea* 
It «iXl eoim timt ini %m ej^ ^ciaoa otudi@dt Jmoiinite 
ifi tk^ zztn^ or mineral ia tlM» rocko of mil the tlu:^ ® 
but osaXi of ^IXito aare oXm a^soulated Ixt 
almost ail of 
flante^A^ pQwohet aad riiiiiSMl#m Serioii i^ h® rook© of 
ami^m^ mrtm am preserved otO/ In thd Aurang^ a in 
atudi^d kaoXialte ao major ooaatltu^at 
m ttia tomatlQU taizior amounts of immtaiorllXoaito &r« aI«o 
-^ fUo ie tm onlj ooouxrvaee of monf^orilloM te a8 far 
rodia oono«afae4» la th» Cachet ss^rl®*, preissst oal^ 
in Auronga tiio cl&y gm&mt are both 
keoXinitdi uM iUit«9 iftilmdtTE bed^ of £&itar 0oaIfi@Xdi» 
proauoaa kaollait© »» th<i naa^ oi* atjaaml, md again le a 
subei^ Jlaxy tiad %h» same eituation o|italii0 in cas* 
of th« narltm of tlio Aui'aoga coal^itid. 
SiAS^ lctg upt It would btt O0«iii tt^t she aa^or oXajr 
«Xuei%Xo present in the t?«Xehir rocke ie iXXltdy with ooljr 
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•udNtdlaxsr amouiai&s ot kaoXinlti»» Eowairert 1ih# foatrl^ t of 
bouldar bed in the iiutar bu i^a jcaollii^ ito m m^or 
ci«y 'Shm ia tiws raak»t is apparently 
h^Q^w the major and the 
aidlniy joint!Morvoirort kaolinlt^ %& the oa^or oi&jr minerai 
iQt tti« diiai&^&if liorlsims. other 
iaia«rai aneociattd la tli© Kauigan^ i'ooics montaoriilonito 
nud tor TauQh&t ana £omm.tionn It i© iiXit©, 
E - aHMIQ4L OF SHB OP 
Xa tm attmpt to emXumte tha ttt^ yii^ smaBte during 
and tdfter tiie «iopociitioa of aedteie^ lia ch^loaX amX^ato 
of BirnQim^ m of the oX tit© b&uXSar 
oXa^ a^ were earried out for F«Of • 
QT^^y wouXd be ttoeia from feh© aootaapaOjriisg - VIII 
timt eXttOiit aXX tho oontaln FeO in subatantiftX aaiouat«« 
a-Xttiough th« torn in whioh it oomtra is mt knom* fhe pex'cea* 
tag* oi ^^ aippreoi&t>X^  hi^Uf w i ^ tii« Gscoeptioii <it 
on* uptoiaiea trtM %hm Malmdtvm Beriee ot the llutar coal^ieldt 
timt has Ju«t a tmov o£ it* Alumia&t in iaoet <m008» ia bigli 
and in apaciatn m olmoiml fi^urv of is obtaia«d« 
faXohir paying ^no eiatriors of tho bouXder oXa^ a and 
varvtt vrttre aXeo aaalyaod* Chat trm the IsouXd^ r bed ia 
the mXtongon^ qoaXfivXd in ^inkieh x^mrnp wh&rem in th^ Hutar 
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It is It i« that tiie latter »iuspX« oontained 
a.ldfS of F00» whereas the tomw b«d. hft» lasa limk IH, although 
both had eauio tho percimtage of f«rrlo ixoup around la th« 
DaXtoiaganJ Coalfleid it le iu th« fom of hematite 
Bhotm tho x^my analjrois* aiKi in the Hutar iiat the form of 
uoothlte (pe^ O l^^ O eu^geetiitg that, porhapo, drier condition* 
prevailed in the former area than in the latter* Yarve olaye^ 
taken «8 a whole, show approttl&hXe amountfi of FeOt 1*821^  siad 
in the imltoo^uiy aad iMtar cottlflelde respectively. pro-
duotioa of ferric xroa io, moreover, ajipreoiabl^ hi^ jher ia the 
tomm haeia in latter Also different 
fe^rte of the varve olays of BaXtongmij were treated sepsitratoljr* 
AS poiJited out earlier the ^reen i^ortion, agparentl^, is higher 
in FCO (2.1851) and lower in Fe^Oj ^ ^ the yelXowii^ 
part with ?eo (1.455$) and Fl>20^C6.40S}). AB «4ntieipated the 
pexH^ entage of alumiim ie hi^h in the taXchir beds, apj^rently 
aue to the higher feXsj^thic contents*^  
Barakar, Heniisanj and mnohet 8erie» - A look at Tabie -
clearly indio&tea that the j^ roportion of iron, in the ferroue 
state, is h i ^ in the 3ar«kar rooks, although in the Talohir 
2Serit>», too, it is in no way Xe»» iaiportant. on the other hand 
the proportion of ferric iron ie appreoiably low and it doe» 
not exceed in any of the three field*, the Xoweet figure of 
O.aO^ beinis recorded froa the matrix of the Mranga coalfield 
ooni^loaerate. 
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Bacaotly o^q position in tlm ^mm of th« 
Baiaigaii^  fmxioh&t Bi^ieim Qt tJciis Aumx^ Coalfield* 
aire i&lgi^ or iu Fd^ O^  (1*20^), a« 
oc8is«*r«<i to F«0 itttwevort bed© «re 
vfijcy Xow itt ij«>ii la e^ciaa^n irom the 
i>woh8t Serine Irott low^r with FoO mid F^ j^ Og 
iOk of My! t.lOs^ ^tiaj^oUv^l^* 
of aiusiriu^ i& deptiiidftnt on the felei^r 
<3oat«iiats IR thtt 8«diis»ati« «iiid i» a^sa-eoiably h i ^ {& to 
in all th© epoclaaenB te Pmehet horlaonait 
©accept in %tm mm of mm ijla/ fxw Va.e' mrm^^ 
OoaifieM whicb has beiow 
Malia<i<iyft " Mabadiem bede of t!i© CoaXf 
pwvidt «• differaat piatur® in af their Iron 
QQn%m%» iffcte aatj^ix of tii« reiapa^ia ©aiidatoa t^ soetlj 
whitish wi«h rar« browaii^ tiiage* ooaCaihB FeO# towt 
ferric iron is aliaofit aimXyeiiS^ aereiy in tiuc«e# 
However* Hvrruginoua cXa^mt ot hriok i^d colourt hi^h in 
furrio iron^ iMcea, hi^edt figur® obtain©^ fraii fc^n^ 
•«diaeut0 7,20% caa« trm thXn hori«on» besides 
hAving 0.57^ of fftrrouo iron* Fvx'rio iron ie ia the fons of 
i^dethite aiid htmatitep but th« torn of forrous iroa la not 
knofia. 7110 peroonta^d of alualxui ie vmry highf 
in th« ciatrijc of Ui0 in th« fomtginous 
whiohi of ooutaXm k*olitiit» an a maj^ ^ olftjr 
«ia«zmX* 
13a -
Otrt&iii Aajportant istpil^ i&tlone tollQw tmm thu 
0$ sodiaents of tim Mlmaau 
t. Alinci^ t GklX tbo r^ ckd aontain ae well FOgO^ * 
2. fho TaloiJir roc^a axe cosai?aratively hl^ jher i» 
fsrirsus irw*» tiaaisi 'SJis it i«s possible 
that thle xmultB Xu thiB! onaraot&rlotlo gareen 
ooXuaratlen oX th«8e 
3» Perrio iron is , liowavcr, also high ia the 
sediiaenta. speeiaeas facoa th» talchir iiorisonB 
of the BaXfeoa^ anJ coaii'laM were fouud to be 
isa f©rrlo irm Qontmt ia the FaXwaaa 
Ooalfi©X(4» It i® oouiiifiieirea thax ferric iron oceura 
4a th« fona of goetiiltt, hem^tlt® as weXX ae Xisaoait#« 
It Xilcol^  that them eo9.uoxl.4a0 rt^ aiXt iQ the 
vwrioua coXour»» yeXXowish i^ raen 
eta» upon th^ir relj&tiire j^roportion. 
4« Bp«ci@eii8 ot thft Raaigiu»4 mxd panchot roc)cB 
oontein entail y&roeatfu^ lpea of ferjcio iroa* AXso^ 
thttjr arc fairljr 00110 tant itt roapvot* 
Speolmttns txoM th« Moha^ tvn bade pri^ sont a sXi^tXy 
<liffier«int piotur«. Hon forrugioouv ooataia 
aXaoat ncgll^lbX^ amouat oX twxtQua iro&y but 
toriitglaouo iio3tlmm 00x1 tain an high m 7•20% 
6. Ferrio iron io muixxXy ici the fom ol* goethite, 
hafliatit«« nM littouita* the iom of 
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f«rrou8 1® not kaoim. 
tinfi mmraliy depcude on tho of foletJarB 
i^ reaeiit. TheJE^  i® tjoiae in;<li«i3itlo» af iGC3r«a»® 
toward© 
8. Ferrous iron oontrnts appaarently^ Imp&rt ® green 
ooXaur tihe ©edJfjseate ari4 Iss^  i>®rhai>Q» the result 
of ratiuoiii^  eavirooKOfita. 0» th<j other hand, 
terrio Xron^  sequozld0« ^oethltft sbowo 
yallowy browniisfe bX»<sk colour )| ilisoQite 
(gpe^ O .^HgO shows yellow und tirami) and Jauaatit® 
(F®^ ©^  &h0WB r&d G&lmr) msrc result© of 
oxidising Tii& ooloor ot tt^ setiimeat® 
pi3B0ibX;S^ iis the xamlt of & combination of these 
Biiaemist vie-a-vie xfa© jradojc potential and 
on i^ammient of 
cuhnEn • VI 
THEMIS OF IfT PAI^ M^At? CDALFinLDB 
mimiihL mi7iDmATmm 
prmtfking pagt^ s ttc^e d«vot>a<l to a duseription 
of th« ciiaraalreiTs cmci o£ aedlsients of tHe ba^ina 
of the miaiaatt {Joalfielde-. In t;o aroid repetition, it 
will fee tis vasrioae jjaxassetfirB oX eedimenta-
t lm wad cofKiiti^nii ia tlie eourc^ ar«a, before & 
deicail«a accouat oX provcnauoe ^mi conditlonB of dopoaiUon la 
baaina Im tokm up* ?ieiii iaveisliigatlons reveal thrae 
units of ii«idit£i«)atiatloiit beaides t)ould«r bed* ar«, 
tho sh&ias end oartoot3aa«ou.& &h&lm» 
MiA 0Q&X QQBm* thaa a huodrad ago Bl&ndford t>ro%Mv 
ohmtviati %hQ bsisal bouXdor QOzigXom@£Utie& in tihe 
TaioiJir coaiTioM* d«oi6red tta t^ war® of 
orij^ia* wao to otart wlthf la tar 
(107O-72), Ball (1880), po* (1951) o^d others agreed timt 
th«8» boulder coiigioa»r«too wore iiotu«liy of glaolnl origin, 
m thtt arita under atud y^ mo&% of itiolualono ixk the boulder 
b«d urn aubrounded to rounded, and Aoaatlnea otrlated or faceted* 
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mmm^rp the bouXdeir bod 1« m% th« \mmX toanstatioa 
ot 5071.99 and freqitimtiljr XatomX tmXen ir&rleition 
fO)» the l30irX£i0ti ahova oru4D etmtiritiia^ioii asid 
Xonaes ot Qilt&xom are ooasaon 3k)• It i s obirioue that 
water hat pi&yM a mX& tiiBiX' depo&i&ioiti oma though 
%hQ otrlaligd xmd Xnaeted ivcid pebt^ Xes ioidllt^ aie ioe 
mtion* 
1% is ttow gtaemXl^ timt dJU^^ ropMBia the 
uX%lJsiat0 o£ mdUimtmtl^n ma it* hm@ Ulreot i ^ l m m ^ m 
tlm rm%m ot eraaloa atid AX0O it d^tenainde 
the gif as txz tfcL© ot tU^ ©edl-
mmtmry prodaoto. fhuQ^ mttlioim im0 
out tb&t **The supply of iiio oXaotioii ie a funotion of r&X4«t. 
Go tiiXao tlm mturlty of ^te aetJiisitistits is reXat^a t^li^ 
r«Xl&f in ao much uiiia«r Vli® comHtX&ns ot high 
vr^th&ris^ procoa@ iutdrmptod mid a^oX# t^ at pan&imXX^  
imatur^ are e^trihatiid to the imtaXaa of 
dLf^ poaition* Henae una&r tho coacUltioaa isfieeimua Buj^ X^y of 
oXafitio smter-iaX iai:^  mKimuia ar«i 
ooarsASt Xoaiit mtur#* caav&x^Xyi Xow reXi«ft a 
ne&i? j^ n&pXanttd oouros areat voXu i^e of thd oXftdtio mXMoX 
is l&mt th« rappX^  la. mm% im^re*** imature 
£iBm«tofi«« » thfl siuin unit of aeaimsntatioii ia zhtsm fitXd« • 
bromdXy royroaftiit a high reXief du& to thti ft^iitaront u£)Xif t 
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la th& m^ tha. tmmpwt &£ th^ 
bjf faiit sioving rivdra to baaln axmof whlcli 
ps^m in eiokiug with thu a&teriiil l^rouglit io. Howevwrt 
ao «rofiicm proceeded moinsQ^  x-api<*iy 
pvtmplmmtim md the iiroduots gsmduall^ ehm^^A 
th^isr Gimmct®^* Oix immti^ in & Im i^xng iX&t 
ttrsfaiot veXooity of "gb® iticomiii^ rlir^re b© reduced 
to %m low £m4 <m3gr finiir 
slmll tjcensj^ ortit^ d bj l^ urn £om. imd xf the 
aomifr&rpf towftimz't nfigl^ii^X^a^ eoMltlocd wouXd 
vegetation iti swoapa pro^ucfi toi^am which 
lE^ ve rise 'lo oaal l^rt^ uplift in area 
rejpea^s tlMs t^ ^olo of mrndBtamtif ohaXod* oXa^ afi£i ooal 
thm a @<»dimetitatiO£i m&r^m ixi tks tenain at depooiti^mi 
i f uffari^intg aii^ go haoi Is Jtond* lii^ogi. (19^6) 
the oyolio ruat^ ux^  oi in the 
aimimrjun of Bihar* aoalfi^ldo in the grmmt 
»tuctjrf do not 8lio«r ayolm ol s«»aiiamtatlQmt 
•U1& on attwpt m the present olmptttr mde to e^^uire into the 
poaeible oeueee of their abeenoe* 
Id reoant jrearoy nasier^ee aa^ Ct9&7) imve 
ntudied GOme of the ooalTleXda of the V&Ile^ aoil have 
<le«oribea eeve^i eedimei^ tiuqr atruotujree* Qm (1967) hft» 
repoi^ ted f lute oaetBf groove oeete and ooBVolute Iesiiimtio»8 ixi 
the j^eks of the mraicar Serieo. oiMlarl^, Banerjee (1966) 
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rnvmnt ripplm with «0£ivoXutii laoiiaatloeiii la 
turl9idite« of the TaXt^ Uir aeries* Die well ae itt tb« like 
Gon^itiing ourront generated otmoturei* Xlk« 
current rlppl© %mlm%im& anS noX© /aarks, Baaeric® coasidtrn 
%h&t thttst rook» tmm lay hl^h <imnk%)i- turbidi^ 
©urx^ate ia t'alofelr t toa . iim liileo em^Wera that the foiaa-
tion of th*s«i 9tructur$0 in mx^mf m&y bt 
atiri.bat«d to UirMdity asul comj^ ares th& atruotu '^ee 
with thoa® reported trcsa fiyech a«dija«ata» lf«v#ifthel«8et b® 
eonniadirii th&t thQr« m i^ mmn wh/ siraotures 
be to m^ f partioular ouvirofmant io&m^t 
my la ©nviJEtmssoati i^ srovMod favaumfole ooiKliti-
mti ^xistod. 
ciayo m^ vh^thmitm fom buXk ot th® 
i<iiim%im& in all tb© Daaoiar ooaM'leXci©. 
Olmii&rX^t &txuotur<3at aX&o mm at a number ot 
plMQUtf^ tbbugii are cNaapimtXysl^  Heo^ ntX t^ 
of Keaisimtdtiou w«ri> ntudl^d by |tu«adii (1966, wbo 
omrri^ A out oxporXa«nt» on turbiaito Xajalimtloius in a olrcuXar 
jrXas«* H« coRoXuct«4 tliat t •nftioa a tsaootht graduaXXy 
d«o«X«]ratlat£ mtepensioQ ourr«at fXowa oror a fXat bottos aiad 
deposits 89aittoat«i i t tttiids to 4«v®Xop patab«B ot eoatriiatiiig 
oomposltloD out of a unltoxmXy oilxed traotlou oarp«ty »rovld«<i 
th# AagoaitXoa io not too fact* 'Tlaaoo jr««uXt8 otro»i;X^ mxpport 
th« doduottd «%pXanatloii turbiaK^n Itmlnatlou lu conao^ uttuco 
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of imvdiim togathor m £2i# b&d &£ ^minl 
"Ap^az^atlj^ otil^ mmm wh^  i&utl^ro lisim inirolced 
puXeatioja or flows for turlnidito laalQatioa 
was that a© ^^agsjMibl^  altts^a^ivo had b9e» Itow 
that i t le proven that eteaci^ r flow wUl 4a th© triok, the 
mmatlQtmtor^ puX«atioa om b& iilmmi^ iiA^m Howover* 
!>40) tlmt tliecia experlaeiiteX 
aiff^r in rdop^atu sfroa t^ ho turhKiif./ ourr^ats 
in mtuff9f tihig impoirtant £liCf@raicitta h^tng Ui %hi» ot 
the upper surf&cjte* thum i» a 
m th» of tk© two feisSs ot t lm* fMv both ahow 
grading, laaimtioij©, eux'reat rli^pleo taxix t^oawlut© loaiiiaiiiaas. 
m m th© grain aiaos la ^he ourrent ripples are eoapar^atole. 
It ia gWioum that iM th«se meASmmtef mu<th B^^Xmmtavy 
tm%ur&» oan he i^ roduotd hy steady currents* it thuis* 
e«im8 that at l«ast the x^ cukii or the Talchlr con hn 
«xpXiiiiie<l very aatlsfaotorily by thi© mo&Q of deiJoeitioa* 
Ho»»ir«r, certain dlfficuitieisi do ariis® in th« of thlok 
dvpottlts of etmdeto!»«a whleh are m% ouch 
iia»datoiit b0di«8 ccm^ooly ooeur throyghout the in the 
present ca««» l^ uto^n P» ji^lttt«d oat that contrMting 
ooiatpositlony out of & uMfomly mlx«d tmotloa o&rp«t» ehall b» 
fomedy provided the dopoaitlon la not too faet* On th@ oth«r 
handy If the dnj^oaltion 1« too foat and tlia« i« not AVallahl* 
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for dttnsitjf 6«par{ittioiit smteriMt sluill be dumped in the 
hmmiM and shall produoe eo^liaeati). 
iit^olo^ and x^lief of Um »mm& aTe&f 
pXftjTfi a vital xt2l« in deterpiaiiig %ho eoapo&ltioa Qt 
CFdttijoJto, t^^^t ip* A bjfiaf ie 
culled for at thie tftagist of tho well as 
ww&theriX!^ ooaiitioAfi prtmilM ii^ i the gcsqusiico 
of nediismtati&a in thttso fieMst before a 4#tall«<i environ* 
ffltaataX pattorn of io teilctta up« It too 
poiaied out carllex' th&t the dmlimiit ola^ mimml in th^ 
<iiitir« noqaosioo I0 toolinlt^t foIlo«r«d bj lllit^f oxoapt in 
tiitt oaiio of me^imautm of ttm imltoa^ai^l 
where the is m lontaaairJLXlottit® 
ooeuira is, laittor cs^ ouats in I^m of HaaigauJ 
SdJTies of the AUrazi^ a cmltl^lA* several authorltien la reoaat 
^mmf jparttculajrl^ W«av«i? heliev«» th t^t olay aineraia 
are predcsalJaantly datrltal la origla aad reflect frisarll / 
th« oharaoters of thair aouroe rode. Kaollnltw la th«» aa^or 
oonatltuaat of tho olaj alaarala pr»B«at ai2d lat la faotp 
aDlQuitoue la tht prta&at oa»a» ll«iioa the ooadltloaa ra^poaslblo 
for tho produotion of kaollnlta ara to ba lookad la to as thona 
ar« llkal^ to provlda aa laalght Into weatherla^ aad climatlo 
ooadltloaa pravailiog at th« t|ja«, Kaollalta ( ) a^Sl^O^^ 
doaa aot aooewaodata aatlona oth«r than alllooa aad aluailGat 
aad h«»oa tha romoval of Ca« ^ aad ?a fro® tha alta of 
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waathorlng l& moBsmrs^ * thlB, obviously^ ahall take place in 
mn noidlo eavlxromeiiit ( pH about 4 ) ICL wlilch the solubiXltloii 
of 0illo« aM alumiiiK &r» aueh it relatively bl^h proportion 
of aluaim and a comjp^ rativ&Xy a^XX^ir quantity of oilioa are 
pmBmtf thereby tuvmrina the foraatioo of kaollnlte (iiasoa 
p4 1!>9)* t ^ i o and other org&nio aQlde liberated frcsa 
(leooffipooln^ vegot&tiofit are oonolderetl effective eolventSy and 
eucfa orgaoio eaide ia a wet ©iiaate whmre the rainfall exceeds 
evapomtlon teni to rmov& mXcim$ m&gae&iim and iron leairlzsg 
oehlod alumina and eilioa^ to torn kaolinite, provided tUe 
relief io low &nd ample time mmilable to ocmplets^  the proceed* 
tron in the ptreiit is msualXy preseat hol^ la the ferrous 
as well as the forrio ©tate. ia^ oa »aXt© arop, feowevcri 
unstable bM are soluble ia aoidic me(iium« whereas £&rrlc iron 
oxide ie aXtaoet isoluble in m%uml w&ter» aM to ^o in eoXution 
i t must reTert to the ferrous state before it beeo»ee eoluble* 
?hi© reduetioa 1® aisperently brcatijht about by the argsulo natter 
preeent* with the tendii]^ towards the negative side* The 
£&m&tlm of k^oXiuite thereforet low relieft 
exottaeive raittfaXX eM the pre^eooe of thiok vegetation cover* 
fh& other cXay minerals in these aedlaente are ilXite, with 
mre ooourreneee of montaiorilloaite in the aediacnta 
of the Aurahi^  Coalfield* AD aX^ u&Xine enviroicKaient ie needed 
for the formation of illite* m the j?re»enoe of alkaliea and 
aXlEaline iKirths* particularly potaasiuBv in the enviroiiaonta 
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mf ftltsratloiit ae v%lX im u^ ojq %im Xm^ih oS they 
rmaaia Xa the eavtrommt Bttnj^ tMir l4l»ctratloa frm p&reat 
rook) rtttulaite for zmh 
oimdltiomi &X0 obtaixiod nrhtire resitamX aaloiusQ cma 
&0 urttlX ea lism potfiisaiua is inhibit^ ou uue to the 
i&0Vimm% ot cia^oulatit^ wator (ina where the of 
org&tiio matter iG roadil^ dm ta aa£i4&tion« 'fhls cast 
h&ppm wail&v two BignitlLowtljf aXit&atlo donditioas 3 
(n) A ^ aoaaomXIy olimte with Xong dry 
ma^ouB during mhkoh mo'vtmm.% of water is upsrorda md the 
caatar^ ial ia tiat ^rw th« weatb&irlni;; zone ^r 
(!}) a Uot Umld eXisiatey ifith 8t]K>ngf a^ ^^ tioimX mlJufaXlt bq 
or^&nio I)!* and aXt@ratioa« 
It is coaaidered that uadier coaditions^ ae envisaged 
(a) abo¥e, wltli high pil, formatim of montmoriXXonite 
ia favoured ( St) whoreaB under the aoaaitiono 
in (b)f with oXigbtX^ tho foxmtioa of iXXite 
obaXX be favouriid. 
It hue aXx'fiaU/ be<m poiatftd out timt the specJUieas 
£vm th« ?aXchir beds of th« CoaXifi^ Xa ooiitaia dccii-
imntXy iXXitOp vrheroaa thoo® tma th® faXcijir foiwatioos of the 
other soushern fieXda ooataia kAolknX%^ »f XittXe iXXite* 
?he qu^otion mtumlXa airiei^ a vrhotlier this is to a dlfferoaoe 
in dourott rook«* B^oaatly^ aXu0]i;ot«r ( p* )« stuaied 
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oiay ttiii«ral8 £rm tllinoio coals, % iow taipewiture a«hlng 
ieoimlquoy md eb&ervod that kft^ollaitis aa<l were present 
a^arljr every aaapXe ot aiaaimXe ob'toined. Perbaai 
( t962, 56, unpublisixeti tUieaia i?or Ph.D., quoted by 
yiusi;oter, 1967* 213). consJLdsra, ^Wh the uolfora clls»at«, 
lajad® ot Xcm end actions of aoidst leaoliluig anviromient 
on mcku expocie^  In tlmm az^ast It mtsuH UmT^tt'om, 
unlll£aljf tltmt Kho Glixsf juinermlo doimted b^ ax^ oae positive aroe 
ana %l'M% ohaxigiug soujrcie aiiaad or tllffdr«iiit sovu^ gg rocks would 
be reapoMlbX® for xntgioml olay 3Siitt«reil0»»• Hasoii ( t958| 
p* 154)» oa thi» sositt ba&l^ i wm& up Umt %h& frlciarj faotors 
Ui# aatiUre of a l ^ minoE l^e are rimt the oheaaieal 
6haracter0 of paine^nt aaturi^* aud mmn& the pli^^aiaohemical 
caviroiimcat whicii ttie a3l«»ratlon of 'feho matwial t^km 
plamn euggtswllou tiia oosiposition. of th^ 
rook is of pritae iaipormaoo apj^ eai^  to be well {supported. 
mma oX&o difious&oe tbe stby i^oobeoioaX ejavlroimcnto of 
Qlmy minoral fox^ation and BX^lrm mt v«ry aiBil&r oonoluslott»« 
fhe ohetialcftl enviroxtaent is ottviouaXy proftucad olioatd* 
whXob» Xn turiit the growth of rsgot&tioa* Pb^aXcal 
oonditXoao aX«o Xnfluatioe th^ pro^uotloni of ciMyo* for Xnetanooi 
kftoXlnit* proauo«4 In liuald oXlm&«ef b^ tho pmnmow 
of m tblak vegetation and 6 Xow reXief» Qn ths otber haadt 
if the rdXi«f i0 conoxdor&bloy cb«GiioaX ^^uiXibrXvia r<moh«(l 
wouXd imturaXXy be diff«r«nt froa ttMit Xoir reXief and r«3uXt in 
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tho formtion of varioua oXay i&pendlng upoa the 
tttalit of leftoiiisy; achieved. 
fHOVEHAacE urn BmmmfAfion Taa^ms 
ii^ter thle bjrief jceiriew of ufae various parameters of 
do{;ojultion notxofad ocomoaly ihe ao^ u&aoey a uait by 
unit sorutiay ia jatterapted loeiow t 
sari^o - fiie bulk of tbe Jieriea coastete of 
bouider boas^  grtoi^ieb mrndBtmrn^ neodXc sh&Ioa and ta^ppoidal 
olsi^s* l^ iio atlguiar to iaoiuaions in the boulder bed 
ooaetimo &I30W faoetiug j^sUt stric^tion. oocurreaoe of erjcatio 
boulders 6B} ia «t<5» provide aonvlmlti^ eviii^ Etot 
that S'^^i^tion bae j^lj^^d part* a aigalfleant party 
ia th^ir Almost al l ^toio^iats, wbo woifetd 
in areas agra^ on How v^trt the abdmc^ of glaaial 
ptTw^aliDi i^ XaoX&I eoataot mr^ Sxmg as woll m pmsenon of 
cru4« otratifioation iu boulder bea@t emd tbo oooarronce of 
leoDeo of siXt^toxica ia the boulder bo4 {Pi* 5A) cmd regional 
tuolQB vnrltttloai} (Fig* 10) oonviacittgV iadioat® tlmt vteat^ r 
hat plftynd an ixportaut parti miy b« a Qoro importaat pcirt than. 
gl«oi«rs th«aeoXvea. ^hus, Fraid»aa*e ooaipariaon chart (1962t 
p. 7^0) aa<& Table » IX pXaodS b^e aandatoaa apeoimcn of thia 
Seriott a& tbo produot of glaaio-fXuviatita ori^^in, c*3l* 
pattena (Faeuega, 1957f Pi^.25)» liowoy«ri diff«r»atiates tbaa 
a« the proauot of turbiait<ss« i t would bo aotad ibat 
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atmii^ octltionai data di&oufDaod abuvo mhovs quarts, 
f&l&par mid reoka tra&aEnts b&re #8s#atialiy dorXvad 
trm jpXutonio iie w^ll eupmcruMtSil &ouro««»> of whlcia 
ppe§is&a%ltm and nold latruttives aro the tmln coatributore for 
sije miltot^mi coaijTxeid. Tfee acuihtim two ooaifleld®, Hutar 
uM Auranget bad <iietiiiol62y dlfiToreat souro»a» aainly 
derived their material f i m eupmoxra t^al rooka, fh© heaviest 
for iaatance, from tii« 15alto»gani;i COalfi^ ict ttoalr jJaren-
in th« high rank a^^ ith m^or oontributlone 
trom j^ Oi^ matitea aad aoid iutj^uaive®. TJ10 heavies of 
Auraauo aud jfutar coalfi®M«t on tb® otbor Jtiaiia» imd tneir 
tag© mlnXy in tiae iiigii najok mcsteffiorpMaSf tioia basia 
itiifcjtU0lv«0, ana, in aMxtloUt rmelm^ coatjpibutioGB £rm re-
aeUiiaonts* lodtedy ooKitrlbutloa trm bacilc rocks teciB 
boezi more Imi^ ortcmt iu the 6B.m the Asxge,^ ^ than in. th«» 
Kutex fi«sl4. 7hl& (listiaetly iiidie»tc» that th© source of Bu^gi^  
for ib.® Tsaltoaigwty ooaXfieM wm mtiml^ iadopentleat of the 
fiouree of ouppXy for the iMtar aad a^an^m co«.ljrii»lde. AI»0| 
the lingularit^ of tho bouXd6x>« etG« and th* 
rltjr iiedlneata ftro in th^ of BaXtonganJ 
than the othtr two baeinn* SlaiXmrXy, aXX th« thxto fieXcia K 
appear dieti»otX^ to havo obtaia«d thoir mtoriixX froa the 
nearby souz^ ce an men tram the MAtch&bXe bouXdtsrs of the 
granite ^elesoe imd eto. mitll- mmat& of eub-
rounded oherta tmd ^uartsiltes. however* lalght imve had d 
•Xl^ htXy Xonger trunaport th«a others* 
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A aignifloaat chMtine of rmlm in t»ediamt£i1.Xan took 
piece in Ualtoii^aiiJ coalfield l^y im appf^roiiitS^ 
inouraion of thtir ?Mrim tQB&ilB ooauir almast la tiie 
iaia<U« of the TaXchlr origimlXy diecovarod by 
Btttta (1965)t th«iy ptifmm& wae l&Xar oa coiil'lx^od by Gfaaij 
(peraotJiul comuxiio&islox].)* ee yol aot known if o&her 
ooaXi'ieXds la mr& ixleo mim^r^od* 
Tho »x&ati jiooilsion of tbie mariais lucureieo during Taiohir 
ia alao not oiear* kppmrmx^l^t this mrinQ iHQumloa 
Mit ttot iim Serially ihn jaature of that ©edimeat© aad 
to bave b»ett of a very duratlo»» Kaowi^ dgc about 
the i^ alaeogoogmphy of tlac is ae y®t fragmea-
t&jfy attd it io not Jciaowa firm which dlr«ctioa tliio tr®ssgr©©8ioa 
appeered* tvh^ roAB it couXd havo birttn to tho oaaria 
aM l^amndragfirh m&rifite teaina it muM bam tmd 
a aorc direct aooeae to toiiarde ea®t or east-north-east. 
Only future diaaoveries at cJittoi«l evidence oan hsXp 
f 
thi@ riddl<i in Iho Xadiaii ^I&so^fsagmplay. 
diotribution olay mlaeiraXe iia fieida id 
vi»ry iateraotini^, Ao pointed out aariier,, kaoliRitft sM illit® 
are partioularX> importimt in theefii basins* rooks of 
the DiiXtof^ an;} CoeXJTioXd ar« ohamot^rieed by the domiQant 
ooourroaoe ol! iXXittt and a subordinate oootrrencts of kaoXinite* 
?h0 jr«v0jr»e ie th« <m»e for th« Hutur coaifield. 
It has aXreadtr been mi^eot^d that souroe tot Vam 
Baltoagan^ Coalfield wii« different tvom timt of tht .HutiMP 
con If i ©14* 'Jh® source rook for ttoe foCTor field m i^slon 
sUh Its p&tifi^^XQ roakSf nblcU uM#r coiwilfeioas 
eacoursie®<3 the tarmtlon itt tlU'se* fho: ol^ sarvxifio&s of 
Fariitta (I962» p* »i6» (imt&a j^y fliwufeotor, p* 215) tbat 
ohangirifj soure« or aourco roolsa isay bo i^ efltjoi^ ed la the 
oocuzToac© of cXay minexuid a^ijoara to be valist for tho sr«a 
under review* cXimtio jsuat: be«ti obviously ^  unifom over 
tiio efttiro BkVmHf and apparently i;h»jr«5 jme a geaoral defioleaoy 
of wgetfttion- Grim (t935)t oa otfafcr baod, consider© that 
iillt© is th® ao0t ai»si>l© olay aia^imX Ui m-riuo eaviroca£®a.t. 
Daltong£ya;;jt aclsilttodlyf «K&porl.«ii64Qid an iaoureioii of th& ota^ 
\m.% tMa ooui<i m% imw b^oa the ooBtrolIlttg factor In the 
for the Juioarsioiaiy m out wan 
apparently exooodiiigly opheaaojml, mnA took place possibly 
soxsotiisto ttio ^aiddlo Taloliir tlao. of thB opeoimenai 
aaolysed btowffr^ r* fron b«9<i0 henco could oot h&v 
boon affeotod by the lacumloa* it io Interestixi^ to 
note that in the Dalton^o^ OoolfieXd tha ptroeatagd of Fa^ O^ 
(forrio) la oonaidorably h i ^ (fable VJII). FeQ (f«rrou«), 
on othtrt luind» vari»e from low to appreciably high valutas 
iron (ftrric) prmmt ia itt tho form of heaatitu (r«20^) 
and this is indicative of m o«mt«d oxidising envlroamfcat. 
quostioii ariatia t how is i t that Fee (ferrous) 
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eontinuisa in 6MBoolatim mxi not converted to ftrrlo 
^^ howetreVf \m aotioea timt o&Xcite and aragoBltti 
ixk tlie torn o£ oaXoarooua Xaneea oad siii&II bands ar« inmrlabljr 
px'mmt An tb& Bmlimmto of the Daltoia^aD^ baein. obriouel;^ 
3howfii that pH ef the siodiim me h&tvte&ti 7 & Bp iher&by crcatlug 
oondlxlons for homtlte aa mil as tc> fox^ ei^ultaneousl '^^  
(pettJ.;ioliii, 1957f p« 596)* la fact the coEtrolXing factor ia 
whether £«rrotta or forrio iron ocgur ia a eodlmettt 
lo the oxitiatioit-rGductioii i^otentlaX (Eh). The aero iSh io an 
organic mtter fence, abov« It the poeitive vh iadlcates 
oxidisiiig ooMitiona which t&M to d<i9tro^ the organic matter^ 
wh0r«a0 b&lom thii fence c^ re reducini^  conLdltlons. it ia^ thusi 
likely th^t the zero Eh was ooiacifi^at with the acpoeltir*^ 
laterfac® aisd i t muat imre ooaverteii ferrouo to ferrio over 
th© faiictt. Hcmevert oXa^htl^ ' ctlfferoafc oocditlooa ai^ht haire 
htea i^ r&mlciit ia th€! mtrnv i^rca. the citjhrio of th@ source 
rook i7aa depositaa kn acidic dirivironmexito mM caloarcoas Xensfts 
aro in considorahXy iioaXXcr miiahos^  in thiis j^ ioXd ihun in the 
aoaXlicld. m aii acid oavirozmoatf to tha 
availubility of ^zceoo U* ioa» the ««ro i!h aiust havo heen over 
thy 46po8i$iioxioX interface, ii^ orcover, ia ouch an innviroxxzent 
the oxidntion of the ferrouo «aXt takes place alovrXor tand this 
may uccount for tho fomixtion of goethite ( llPeOg or H20)» 
Thus I the depositiooal environmeats in the l>i;iitoagatt;J area wer© 
dietiuctly inclinod toworde aXkaXinitjTt whereas in the B^tar 
basin It wan ©lightly towarie the aoidle ©t^©. OrlM {t958f 
240) Ima pointed out, ••Xaetdeatlf tiie matter of poaeible 
ftltsmtioa of kaoliriit# ia alMllm soviroment deearres 
ljatffla«iv# atudy se^as am®iml>lc inve©tigatioa#»» 
H®aoe, it is that feesiUei th© 0oapO8itioii oX the souro« 
j»ek® wlilci} cfonstitut© a ma^or trntor ia d^tumliaia^ th© natur® 
of tlie elaif minerals i^ Jfoduood, aoao diagenltis oftaa^ je^  also 
i&ppmr to & part is modtiyiu^ these alii#raia» 
alfesit oa a mmXl uml^* will Ue diseuoa^d 
lat©r# 
Thu m%we® m^ th& Qhmrmtor of tha prm&amm&t the 
mm<iitxQn& of meathftrhig xa me m^m uma eieisaglSloisai 
m-¥k-mtmmt liave ham abov®. fli© Inter-rulatioxisMg 
fete t#eSoiiiw ©f tlit dm^QBliim^kl ait©® ia pespsot to tis© 
eourct areas at the tiirec a©alfiei4®t however, apptars %o 
of iiktarmt aM my cstsriiii^ eMd at tM© follcwiog 
poiats hav® als-easi/ hmn astsS ©arli^r i 
(a) There am thr«« hmM^t beds tow&r^ iii ©outhera 
part or the Hwtar nM DaltoageaJ coalfield®» and i t 
hfts h&m t^ iat tb@ bouXdera beisn 
trom d«ipoait8 eleewhero* 
(b) ooadition© of d«j?09ittoii steady and the 
)tt©dift» valu®® of tfet studisa iit th« 
DaitoQc^ an;! CcmlX'iaid d«or«a0& from laottom to top^ 
whor«a8 ir£du€»» are ooneisttrit iM th» %mo 
ouser coaXfifeld©. mdisi&nt& ^m^ml ar« 
prnvl-y mT%&d ail floMe. 
(o) the w^mnt BIU44®8 out that miehir mifm 
af ualtongmal iiaw, apparently, bum 
Hutiar iMasl Auxmiijg;^  nhm iutefiaiai^ litJig 
ot smSerial front difi'«ir#nt aourc^s as well . 
(a) laid in siialcija© tesine wtilcte, 
act affeolefi i>j fioty ms^ ior 
miitmgmmmQUB dinloca^loas. 
{©) ®|i«aiaiea studied on tha pafei^ rQ. msA. 
fey i?jriitJl<laaB siefhoda* iadieat® tl'mt? lih© 'paleiiir 
roaXs tlM iJi-^ duQt of glaclo-fluiriBtil© imposi-
tion ttot tb© a3?a imrtii&lij of tM 
ftfttufa Qf turbMites. 
Oa tihi! Jmaiu of urn irridenoe dicicuse^d a jcecosi*' 
©tructioii of tti® o^ ®«tlimentattoa ana ©volutioti tbe 
Ijaslid tjetia here* In. th« 
aunt lmv«i mm tolijlil^ uneir f^i, Tht Mghsr peak® 
iftU0t hav« b«ea csover®<S glaclef«'e» tout w e^x^ profeabij aot ia 
iatmedlAle viclj&ity of the ^rnXm of lu 
f lr»t stagHt baulderii astd filltgd ap tht mtui^l 
deprttssloiisf traa»porte4 aainli' th© ageaajr of i?atei?f altheugh,, 
t&e distimot of transport had baea aliort* 
dowimz'pisji^  o@mtt intio plajr ixi i»3m9 
parts of tbe iir«ii« aovmimrj^ ed ^ i e h isoiitoidftd «ritli 
the earlier i^ reseir^ ed llsa be^e at tiic base 
of the Mcfatie th& t% did aot ooineidtf 
ssmmwifkisa bouH^r rnMlm wmQ lui4 uU-ectl^ 
on Ardimmm t^sment hQuX&mr b&da of the 
TaloMr tmOr thd oouth^m &f tt^ IMtar aiiS 
OoalCi«l<te« ^ouiigAi? nQqutanott in a l l the doaioaatljri 
ooataltia 8m4«tO£i0iit cla^o* fiMma^ 
atiS rii^ t^^  CaaJLir44»X48 ^xj^ oaa csialXas^  thioimofsfieo of thea i^ rootoy 
but &re eeon la l^aiZe mXa aeuticm of t^ no 
ooalfii^liat where m exoeileati B^q^umQu o£ rftjrUiaifee 
io '^hin mqumm of be^ io® vkth Qmvm I 
gmlm^. ifollawoci hy unid timm 
mmtiUkllng n uai-|« suoh uniiet aro m aoor^ of times 
or mom* it has airoady la^ exi indicated ttmt tho ooMitiono of 
oisapaxmtivtXy laoro uxiiS0m ia the mltmi^m^ ^eia 
than in tli« othor tjaoinii aiid it is boXievod that a ateadiy 
m» 8agg«tit»4 ^ Kuen^ oaa onusn »tr»ti-
fiefttion with tho fo^^wtion ot if ibi« is Acooptsftt 
it would not b* to iavoko xtm u^mo^ of turbidity 
ourr«nt« to produoe raoh rooks BBm in tuis sioos 
tho oonditions of dspo»itio» in /^ uirmifa emi tlutar Cc&lfieMs 
^Pi^ mntJi^ ^ iurtn»l«iit» thsoe stmtifioaUo»» oould 
not mmlt in Xotm^Xim of auob rt^tlimitos* eivxt ^rmp 
• m -
ot %n%9rm%Xm r&wwm etmled nM ^(^iLcgrsy ^idnh indicate 
timt onl^ riaex* waa STrooi ttoe OOVUCI^A 
obiriouoljT ^^ ^ ^ • Al»Qt uteadi^r apparcatl^* 
prevailed at situ Qt deposition m^ 
mmt q£ varraa* Varre^ ef two dlatinet a^Xonm are 
ID th« the ^dllowlsls ^roeii ai:id thd gr&mxp ^hloli ar« 
appijyrentXjrf ftbtt jre^iatii of imriatiaRs* ooa^ oured 
vcury« contains saial^ 4 1 X 1 m the ola^ jalaajR&X* 
£<fmsxxim nmllaXt^ aust uMoubtotl^ ^ b@eis aid«d by tfa© 
in Qlimt^ fjrw ooM to n taid climate* 
the laurct® ^t Um Baitoa^aaj wisr^  ia&% mitabler 
fox" the ioxfmttm Im^llnlt^p aiaXXer a^iuit of tliis mui^ml 
bit It Its la^lm t^t nostis ooaveralon 
frea te^iliulte tocufc plaet tii« laaaia itmlt* How«v©ri 
for tite Hutar coalfield tiie aou^ 'oe ro^ sko n&m pmal^ly 
tor th* tom^tim of icfiiaXlultQ with the re&ult tim% mtaier 
«uttou»t9 Of lXXlt« 
It wouldy thu«, btt attea ilmt salltot ftinturos of 
tbo ^Xchlr ««dljaeati ifer« t tMt dtiioaltloa took pXaoe m 
whloh wore cr«sit«a adsilttftdXy by downwar^ litg, with fr«qui«at 
upXltta In tbo oourott ejtmp which wis oloso to th« 
d«|>o@ltl$m elt». earXlsr eedlsi@ntii wtro a^do-fXuviaX M 
t^ ttoaate maiB^ fXuvlfttlXo in tho Xetor fho doposlts 
m m 
in ttl3. th& walfidXds tuxa tha i^ roduot « Qommm tBotonla 
ap ntth uplift md aownwarpii^  in tOio witli 
only ©llightlij^ dlff0r«i3it iu^tarles. it tkui^t^rm tot 
a dloiiiiiot i>etw«®ii tim aad Hutar p 
b&QXBf mtd of %h& sourer njpftafi of th«a& fields diff«r«d 
from each other* oems that mMvm iQV «.X1 the 
three timima mm mtiiiil^  in aouth and the mvith^'W&Btf thoujg^  
m westerly scrarofi wmi ikppi^ r&atlyf &I0O «l mjor oO£ttrit}utor I o t 
titd B&Xt&rigmt^  baoin* ctllmtn changed glaoial tct ooXd» 
to 600X«himidt with 'X&tt&r iUQrea^it^ in aur&tion. 
Bftyakar fhd siext i^ ouiiger faxmatlcmi ttie 
ie ^^ e mrKea iithoS t^a l^eai 
tli0 uiid^ri^ iPS A^ X^dttiv S^ i^cts* r&cks oaaugjr areai^  
in aXl three f ieXdf»# imd aedlum ta ^mim^i 
feXtipa^hio mMutQm&f ^imlm m.4. ghaXts 
and coaX cr^ asas* e^^immt^X';^ properties in the 
preyioue olmpter show that ^rai&e eo^jtAtutini; the 
eandetonee are aainlgr aoipiXar to eubrouiaded ia eMpCi with 
li^ variahXy Xax *^ authigenic over^rowthe* f^ ie eouroe for thee* 
quarts grains in all the three fieXde» apparaatJ r^t wae in the 
aupraorustaX rooka* FaXepara are dOffiinantXy potaaaiof with 
unifoxm and doeiiimiit diatrXhutioiei of jsicrooXine* iiook tragseata* 
maiaXy of i^ upxmoruetaX ori^int dosiaate th^ aceiiia in the 
DaXtonganj baainp tnit in the Hutar and Aurao^ basins th#re ia 
an admixture of aupraoxuataX aa uteXX aa pXutonio aouroe fmniitnta. 
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hmv^f ia liidionte tlitt mkiBt 
Hotih noia and baelo iutruelv^vG a oonsi43rat»Xo of 
tewQSikQ^ staaimeate* ?lie mmxigu. )xi8i£i« ehow a h x ^ 
xms^ oous^d^ and axtSmrmt tygmu at lij^truaiire 
bu% in Vhii BaXtottganl Hutiir c m l t l M & t witii %hB exoe^ t^Jlon 
of gamet^f tai^ ae^or j^MQ aiis^m^X fhe 
dJLffexeaoe ia Ijea^ aio^isil aaecsgbieg© of %he Rwtar oaa Daltsoa-
gaaj oosilfioMe my fee duo to ailntioa ef uoa© of uae table 
h&mim ami i&irailit t9&4)« la i^ eneraXf tho 
of Q H tU® ooalfifiXde Isrgeljr their 
fxtim ranJs aaid and tiasio inijm^lveet 
8®4iQ«E>t«* othsr mm aaUiii' 4u<j ta 
tto aistant timi; entered the 
The ttot pyewiled aad wtatheiritt^ 
agnfl.'&a ia eouroe areni tore a laportanl 
bearit^ on %h0 mluvl&X diipo^itna in tht baeiue. of the cXay 
MinfiraX^t ao out above^ lmolltilt« vor^ comaoo aod 
ie a stH o^r o9n6titu<»atf whereas ilXite ie » 
The formation of kaolioitet •arXior^ a Xow 
rwXiefy ir«ry huwia oXimte and the pr«ii«iio« of vd^et&tiezi* 
It 16 aootpted (nriBhnaiiy 1968, p. 27B)f that 4uri»a 
Baxiikar tia«8 the oXlmte im« w r^m r^ iia ooatpiirod to th# 
<?aXchir timdf yet It wm a oooX imd hustid oXiisoato. fhuot 
rminfaXX faciXltatted a Xuxufiant gz^wth of 
of iXXlt« ahow (a) from 
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pxe-^xiutioa fttXchlr rocJea (b) or froa oarigioal 
(o) or fDUthlgenio in the laaaJUa* 
It irnn hum studlmi 
Clp&oaegfiy 1957) and fafol^ m^ aia (1S62) i(t»%hod0f 
in t-hese aaini^ itxmm* fto 
prop^irtiee di^aueaod In «ajrXiGr Jjcidleat^ e tl^ At 
duriog the ckarly atagd of tlie depositieiif 
area «ra& ixi mlshbourhood, whoriK^ e th^ j^ -A an inor^eusii^ 
ot q£ dk»t&nt namljr from 
soutii and In £219 i^ oiio^ ei? Bara^ a^r jraeiEa* fitiiai 
that an efitabXiohed actd ^mimQ^ «ame into 
b©ii3ij etfteif tli® depoaiticm of tbe feorlior Bft^ 'ekar wolce. It iba© 
si&o that ooBdltioas of d^poaitioa^ mr9 
oowparatitr®!^  mtfadier ia tiio Co^ JLfieXd tfaan in til® 
Hutax coalticslde. aoreowr» tJae laarrior wMoh 
ftxiatcd tiis Baltodgim^ laid Htitar ooairitJldK during utm 
depoaitiom o^ ultso to imve ooutimied 
during the d*|^ooitiozi ot th« Bii-ra^ ar Udaf'i^ aii* 
f irst record o£ a aignifioaut ol^ atige in litiioXo^y 
aariEing tho «»d of I^Xohir ftniiimentatiosi wae mariciid SsT ^ ^^ ^ 
ap^mnoo of conrae greiiaed feXepathio i^ ooddtoma aad frequent 
ooxjgXon&mte in tik^  Auranfim aod Hutar co<%XCiolde but rar« 
ooctgXonemtf bftoda in th« DaXtongdnj CoaXfi«Xd. ?hie batiaX 
eandotonOf howaifar^  wull d«¥oXoped in aXX th« tbrea fieXds* 
« m -
^ ^^ ^mu^or aaquisxiae earttomtcttoua 6h«d«» 
&ml «eaai# i»96ur* 1>h««e mrhQxmewm •halt* and oo»I 
SLVt ai(8oeia%«d with In thd «iitir« thlokntant 
of fiiiiries the rmltoofsm^ but oq1|' 
aj>tj» 210 a, aljcvs feh© b&se ixi i!alar Auraaga 
fh« Bamkar arooke Aujrfmga and Hutar 
empritm mieCly ii«m49ton«» dxid etml^s* 
Xt ntm a reeo^oiaed fact tl^l t^ctonxm of 
th« Imsia* o<3ait$lfia^ iott with tiiu t«(dtonl» of sour<t« 
4#te3ml{i69 and charaettr of tJ^ e 
2. 
mn& tk maXlQ miiiMmt&tXenf as suggQ t^^ d ( 140)» 
ehoulS mnm^ ^^^ uplift go tead in l^ aad. 
miH eml repeat %n nu^ersbl^ ^ tim»t It do<ia not 
np^ar timt tii»y follsm ttte o^clotli^siio i^ttem of sediaeti"-
tatsioei mm^f*^^ W Jeoob^  trlaham and 
oth«r0 for the ^modar ViiXXey On tho othdr handf 
titcs foIIowiDg o&sal»inatlatiB of tAoionlo Quadltlom^ lMi&w«<ia 
tht mt^ th0 hmiu mtB morth^nt of ooaaideratloci 
to 0m m an ^It^rmtivn to o^rello eeaiisdntation* 
(a) yplit% in tho tttniroe^ no aiaJtia^ in %h<» bawiaa 
Ko ^^ lottXd aoimXXy tak« i>Xii<s«t 
tht ffinteriaX ahaiX slsip^ tH^  carried &w«/ to 
o%h»T xuraaa* Xti faotf o<m» vroaion miglit tiikt 
pXaom in %tm »r«m. 
- t§2 --
(b) Ui^ Xljgt in t^e eottyoft areA> io tM lutittot 
l^aloiCf tDKimInline y p&otI^ eortfttdt coturae cleuitlo* 
aball iS t>h« of kmpm paoe with 
tlxe miiMlxig* tt eiiikij3g lo leeft than 
si&terimi r^irngbit in. aatex-ial, not acocomod^ted 
ts^l l mrj^iod %o it Xt 1® s&ore^  
the imornim isaterial &m al l noaomr^ odft^ td 
ia imsin. If the rainfall 
mm &»A»omX in suah olreoastanoes sseohimieal 
density reparation In standing ljak^XiX& hnsine 
poaoibl«« and siit&ton&a no^ ohaloa* 
Qt sasaH thJLekfioss©® «?3L1I reiswlts if th«jr« 
m& rcmnd ymr minl^nll no ma^ or dlfferenoe in 
t}i« oe41m€»nte nnsd bo ohmrved» 
(o) t^ w in oonroot alow sinking in h^® hsi&int 
fhin an idttnl combination Tox* of 
onasipy oondl^ions nnd Jforma^ lon of oo«l» 
iri<i«4 ma^imt of iro^«tntlon nb^llablt. 
Xf ia {MtipXo xminfail round the ( or«r 
<ai*) ooal sirasipii my A%weXop% If» 
miMVkXX is soasonnif awaaps msy appear 
during %h9 rmXoy ••noons* 
fhus, i t appoars tlmt b«nido» the teotoniom af the 
•ouxoo area { hi^h or low rslittf) and the of sinking of 
basiiif eXXmtUt pieimrXXy tainfallt has also a strong btaring 
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on the of th« eedimenta j;>roduo«d« AppiiimaUyt 
oi: th^ ooal bearing £t>Tm%kon» ot Coalfi&lAa xeprv-
sesit high Sn souroo ^rm m n&Xl ia@ ai^ fj^ reoitiblo »ink'« 
ifig iet t»h« to&f9)i,ti8« Oici' o^cir hmi.^ %hu Qfke'\iQm.aeou& ahaX#tt 
EEtS <3oaX«efiiam0y a» i^ ointed cut above i sfopre^ant very l^aw 
0l£kklRg anS low relief In tto murm area. Moroov«rt 
in sweral lm%mom$ ohayp ooatectso v^ ath sanaetjoneat 
only rarely easrbomceiati® almle oy cXay ai?© tiowajras 
toi&sfs* But» as m^plmi^ iated Bm^sttamo atsd &oial«seaa8 
r^preaeat two j^titii^ eXy dlffarmt teci;onxc adt aftd SJaelr 
ill dharp eojataos® wouM» obviousXiif tititat at 
l»termio the basla os'aaa tilo^ed down abmptl^ Tf 
ofe&ttge «ceurro4 iH 0mM*in% oufpi/ as w#iXi tor iow r » l i « f 
suddea'ii^  api^ mx** Thia tlml* in ths 
con4itioo© tJa&t ohfaiaeiii the river© w«i7e diverted 
ooiosld^ratily atxd left mmhtio isi «hiah co&X seaae 
aM oarbozuioooue sih^ ileQ wer^ foxtaisd* 
loolddntl/f i t toe pointed out that a aliightXjr 
dittTmt ttltuaUoa» «l>l>areatXy, obtained iai th« oaQ« of tho 
Aumnstk coaXfieXd. In thio ba&ln c&rhoxmceouo and 
are a&sooiatidi with ©aadstonoe in the m&%nim part 
of the coaXfieXdt bat at the »&m.e horis&on ia thd weet there ie 
h»rdX/ luojr ooaXy ajad instead tnere are thick euoo^aeioae of 
ehiiXo. It ie Xikel/^ then that conditioao couXd not 
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dGir«lop in un arvii of ev&a modemtel^ htQh rst« pf olakiag 
and ihid favouz'od formation ot eibiiiXen* ivould obriousXjr* 
iadlQ«t« that thft f&rt of the ri^M acted as « Hrap* 
and pr»v©ttt»di all oinjrey aad Bilty aaterlal froan reachiiag tbe 
Bwrnm on tht» <ttiQ|. 
It l& tber^Xon©, ttet the r&t® of sinJciiig 
in xheQQ t^eslns of wao not oloseljr ^lod uj^  with 
tha of uplift iu the &M moh wm^ 
of the other. H©no«f ao ii^<fXothmio BMimmt&tloa 
couM t®k€ plao® in teaia^* 
It ie a well roaogalsed fact that cliasat© was vory 
hmi^ duriatg Cleposition of the Barak&jr Bejrli^ s ^aUimlli^t 
wan luxuriaut* Os^l emA carbotiao&oae ehalOf honovort 
40 not oociir io the uj^ por B&r^ l^ ar bedo of H t^ai? ang Aunu^a 
th« horifioQ mainly oom^ri^ en bands 
of Bm^Bii&m» M mt^r coalfioM therft Im a 
thick eaaSntoiio overlyijog the ooal l^ e&rltig mvuk&r 
rock«i coid it is X» iameOi&teXf Bmooee&od by a oi^oiaorabl* 
thioknoM of otrat^ aoapri@ing ropeatea unite of ooarao grolnea 
eaQd8to»d8 nHi^ btXy gmdett boddedt niltstonof ^^roeaiah 
ahaloa tiod olajra, soa^tlmoo with oaloarooua fhaoa 
uaita io gaacral jr&ng® in thiotoaas frm to 10 a. aaa 
tha depoaitioa ia l^aafl, appaara to be rh^ ths&Lo, 1% i0 likely that 
auoh depoaitioii took plaoa in a baaiu whoae rata of sixiking 
vaa at iataarvala faator than tha oatariaX auppliad fx>o« tha 
- »» 
90Uir<3ee wFith a itelXett in tlio souret area* duoh 
m up iigmejy ia tisii:^  watert pla^s 
m vittti JS0fl®4 If It ie aa of rouad-^ thii-'yefikr raiiafall, 
m euolt gm^iiig B®iiMm%B ahaXl take ( afi m^n JUa the 
lo^siT Barsiter racks) whursas if raixifaXI 1© coafinsd to certajLis 
of tilt i t ©tell ijapti-t mrmme of higfe Inteosit;^ 
suupiag tbe wkose intsiiaiiiy shall mdum t i l l 
the mzt mini&lX* tbua, gm^atim in t^m 
imm mmm gmiiss^ te Xiao ^ r^aitiedt BlimXi. r&uult, tt la aleo 
oil¥ioue tot tM® M&in eoadition© w©ra iiQ% fsivcwwble for th© 
foj;m#ti«m of coal 
mul& Xom. i'aris^' Ite ^miQ&lttm vt i^ra&ar 
raefes lit tted palflfflsM coftlfl^lfie, 
RaaJ^ iinai smim ^ Th& Hftiil^ iaiJ serina i^ reaerv^ d^ ojaly 
la Aumn^a Coalfitld these overlap tht old«r 
Barafeor rook®. onsprije® ^tllowleiti scai«lilm©0 
gretai^h looking alteriiatiiig with shales. 
Caloareouo i;»a/i<i& aonataatl^ 
To thtst followliig um th® -broad olmiae-
tor^ ot rooka of Eanl^anj Bmim t 
(a) m® m% such different frosj 
thm BSkxetoi? roaka» t^ith tlie ^xcepUcni 
limt •ola&tloB i^ Qw a anQuat of xttundliai^ i* 
ar«f ii% immature • 
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(b) ms,ma%oum are mi^ dex^ teXy sor^^ci with adaixtuirQe 
tr<M &«tftrbsy» welX as ax&'&ant^  oourotts* 
(o) j^aoliiiitv to the <loialnaat «lQjr mineral and 
ilJLlte mpparccitXyy absent* 
in gmmnt &m tJsls indioavfiQ a di^iln&'C 
tht) Bamkttr afirieo* 
(d) 2h»8e rocKe ocmar la the jform or moio or leisa 
i9olAt«[d, iMaiimX fam» aimant like i^ub-baoins la 
area® of earlier BamJtear eodlaeiatatl.on (chapter • I?) 
•iliiere i© no aa^or elmcge ^jfcrological chc&raetjer® 
ot thead from the Barak&r mok.^* fhn miiiMQUtQ are 
rall^ i^maturai witii m sorSlng acMl It afpeare '&j3at tfoe 
oJT ti^ e roek^ largely Qonsi&u&d* However* 
olay airiferal situdy th« |?r€i«t«uc«t of moKtoorilioal^e io 
saall ataou i^tfii i^aalmite uit %im eaa^ or cXay mineral* 
A0 Qu.t$ kaallnlte JUidieac&s ixumid cllmat@i 
where&ft the i'avourabid £(tr %m t&matXQU of 
Q^ontisorllloiciltd is oxaetly the oppoaitia of %m&i$ ijx which th« 
kaoliait® fonts (Begone^  1965, p. 31-52). mt*r oiroulatloa 
must oc^Bpctratlve]^  lorn, the pH mu&t bii high (al&:alln<i 
iiondltlontt), tm& the redox potcatlal (£h) b»B to iron in 
au aoe«ii«ibl« forja« fMnh condltioiio obtinio in a tteaii arid 
but not In an ar#ft of huald cliisiits. Alaoy It lo to 
b« noted that <ilQ»aoj»t«ri8 f lom ftttalii«id its atnlth of 
duriojf or the fi^ ialga)!!^  r&cizB, 
•e^eolfcll^  iu Bas^ odar iKri&hxnm 
2'fB) GoaX ooour* 1% mor^ oir^ ir, 
tlm% th« aXoeBpteylc fXom waot in generalt im iiiaioatoi:> of oooi 
t;h#roror&» euggeot^e that i^Ximte during d^i^oeiilan ot the 
BimigEnj narioai trais eooX «itid Iiuiai4. jpn e^eaoe of aouisuorl'-
XXonXtSt on ttot eontmr/i ttmt inhere suet liave 
j?erlod0 with inmt€lQl&ti% m&t&r euppXy and m ImQhin^ ewlronment 
iu lilaa sourtt® aaa tht© 
lilio t^m rooks in t^ iie prov@aaii€Ot t^ Xbfil^  
Xn isinQr f i^^ ua'ss. It. X0 thus, t^ hu miatall wu& 
mmBQmXrn 
Calcax'eaua Mxnda aa^ tjpuqumzl^ with tha 
raoka of R^fil^ tmJI amd t^ Ma iudimitaa a i^ar aautraX 
to alkallao madttlotm Xti the depo^XtlaimX 
^aothet BorXea ktt&se « laoiafilepOBttioniiX foXXowlog th» 
dopasltXoii of in th^ mmx^m aoiiXfi<iXd« th# 
Banohct ti&vLm mm de|>otiit®cl» Bowever^  rocic« iaavs not l^ etia 
recorded froa the DaXtan i^iiiJ aM Huvajf c««4Xi'i©Xde. To recaj^ X-
tuXate» th» rockii of aej^ XeSf ass has been jpoiaied out 
©arlXeXf nr© charaotorXaed fey « 
(a) nandat(K»iy «h&X« aind zmrt tt^ oaXo£i.jrGQu& Xeno^ a* 
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"i^ tifteft rocks Ho mt vasrjr auob i;etrographloally 
tffm ttiosn of tfae liaaisati^ n^trlm, exo»pt tl-iat 
fuusrts graina 6r« dintiaotl^ iaor« roundt^ d and ebow 
overgjpowthf thooe in olSsi" rocJss and 
ImiioatQ a olttjliti^' higher maturity • 
(a) mur<i& roGk& for se l^TOnto to 
and l^ aaia aoid iutmmi'^ m* 
(d) Althoufjh a major p&rt m& fey a fasf oft 
oontritaition fro® isauro® areaei TO® 
<«) clAjT ntmmlB ^ru^mt aiaa ilXit^f 
irh^ x-emfi iroa e^roesitiasoy in lvm» 
SiBn4st<3»i»« of tia© >anchet Beriee are poorly to 
Qorled and are sXijihtlf mm %hm the older 
rookts* m® iadioiitloaB are th&t war« two areas -
a ma^ or part of thft oXaatioa w&s deriv«4 eiainl^ fma a distal 
aourc t^ vfjtiareaa a anallor oontributlooi oame froa ocsae local 
soiuro««> aoatljr la ret»orke4 dedimeota* Tha axpofciui^ ie ot thm 
?aach«t ooour in the basitial foxm ana th^y broadljf 
oooupy the auiHbaaiiui ot the Eaniganj ssriGo (diaeuaaed earliar)* 
Krishnau (I960* 32J) ooasid«ra lbs oliaate was 
drlar durltig th« €«i^ouition of wck» of ?smoh«t usriaa 
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ta dojH>i»itloii of mni^Aiij vodm* AppftX^aU t^ 
tho durati^ ot —ammX raiutciXI %m likely to bavi dt i^reaatd 
•inot the l«iaieet ^^ ^^^ in oiisgr 
siiaeraX i&m%iJtX9ii in these rookd* KctioUiiitit Qtam o^ an 
« «iii4or» mtfo iliite a euMdi^r/t laiaex*^. It oaa 
oonoluiwtt eima aaaii'loatioii of siiati^ SLle ia th« 
of dopofiiuon eXao icos^ phitm* mom amble UlSte mm 
tlsitay fomedi x^plaoing or othiir mixatttsai* 
AS stated eajfliurt tho Bmofoitt sex'its o^priee maiol^ 
aXteruatiisg and stlMm %tm Qf 
uoito mt m ooapar^d to %h» uiaito of Bfti^ Ueav s«rl.eii* 
weli^ SM th9 aouipoo arxm jmmt iiaifs boen Qiod»mt«it 
for ofKlia^mtd a^i^car to lit of ullghtljr M ^ e r isaturitjr ta 
ompuri&lQSk to ttie oldox rooks* of tbe itecin 
of deponitioa* during the tlflift« la not oloart 
as pointed oat {i$yad£>toQ« &M, iMstltQ of •sal^lec 
tlUi^masaoe aouXd fom aithor m m mm'Xt of etrati* 
fioatlon uod«r ]?aJjitf»Xl oonditloim or IX tlio sietgoltud* 
of « 9#rl9» of upwftrping 4o tiie emtm are^ und domirarpiiig in 
thii tmolo ajroti ma aoiBpur&tlvvljr m i l l e r ttiau &urixig tDo 
d«po8ltion of is«dleioDt0* i t hoi»6ir«rf prolialiX® 
tlint tlio l«tt«r j^Iajod a dosiltm»t rol«« tHo formor iiXso 
aM«d t2ie fozmtioa of thooa rooks. 
Malmdeym Sorleo - Hooks of the Madsva s«rio» aro pireasrvsd 
in ths iiutar «tiid AursngA coalfioXda* fbs distiuotivs fsntursa 
1?0 -
of rooleSf m tilrmAy disou&»#d impo I 
(a) fbisjr ocai»o#9d of aaiol^ tmA 
of 
(b) fh« aaodotoneft of t m m ^ 
(tmp&mtiv&l^ tmm mMs^ tiaa thas© »£ tiio 
Iiutar co$Ptfidl.<i« 
(o) Til* hiNivy ]iiiit«ml.<i gtuiied ts^m tlio mtn^ 
QQ&XSIQM ^^xl-rei tmm and tmsla 
iatjrttaiir«»!i wiiOi letx^e emitrlfeutioa® fro® 
mmx^m^ ©edtoeato. hmv^ mXa«ral© frm 
tim mmm^ CmUl^H 
itt tKti«i<» m^t m&ll 
o&aiifig trm aoid p&^m" 
Hmv^ f miamy&l mit amtsULm high per^mtms^ 
(A) cU^ mitt0ml» tnoXud9 demimmt kaoXlnitv witOi 
iXUtt a subaidijury 
(«) iJToa pero«ata£e to mc^ 
tima vrtth Qaepam^ive^^ s^salX i^ rapor^ iOBft of 
PoO <fftrrott«) iMt largo proportion® of Pfig^* 
fh« Imttmr oocura in iom of goetiiit® am 
HmmtiU^ 
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(£) ptiori^  to mo^emt^ ly «ior%t»4« 
Bp^otama from th& Aumag*^  cmXtiQl4p nrntettmiw^ 
mm imttev thm fitm mtsir 
in roj^ xwaetiiied m aoit'*-
dQj^ a&ltioiml gap betmioE %hm fm&M m^Xm^ 
ban \mm ini ^ MXXib^  
fMd0 mm 0l09wii0re m mil* Awem^u aiM mtor 
0(ml£iM» It ulso by btmak ovei? 
rookd* ^hottt to Imoiiml. fom* 
Al^iougii in oonnid^re^ timt during 
dat^ d i^ra imsy in ^an^mlt (aoi^ war^ teoh* 
I6t Ktl^mmf I^B* tim X& mt 
iia %m elajf siinex^ vm mm la tJxQ 
t^tmtkmm* oi: 
dons indio&to t#h«» ^t mt^ii for XaaoMttg ia thci 
aEtiinfallt thou^ i t might k>«i of tiiiorf: duxation* 
mdiMmta or th« » r^maflmbl* 
unlfoxmlty of Ataii^ Xy texxugimm 
with but raro oeourreafii«» of tU^l^ 
X^eal oontrilMUoti in vflutasconiea of thn mitar conXfieM 
haa tM^ttn aor« %hm in tho Aux^iga oe^H^ieM* nm^v^r^ 9. 
m&iox part of the cotttri^tion m^m frm dltttaat 
• 145 -
sources* It ia ovideat that hi^b reX£«f ia. eouroe iax^, 
aad a rapid einkii}^ Xn the b&Bixi c«uI4 be a ^xobahXe 
of of the t^ abadeva sandetontts. Monto^ert thfi 
stud^ of thA farjmgiiiQus shale bands SM l&t@r«»t« 
It has out mrXl&r tlmt a low arellef in the 
Bouroe and a slow aiaklii^ in tho ctaaia oreatas oooditiona 
fojr ei3aXX aisad gjmiaa to roaofo haain of dapoaitiOB* 
la aa area of miofalX* of ahort dumtioa 
apaoiaXl^ duri% the aeaaoa» oXay i«oa»toae ( Bat«aaa» 1950» 
p» 169) oajr ha foxned io the baaia of dapositioo* It appaara 
that aj3 iapare aarhouato of i r m wae origimXl/ depoalted 
which later m OKidiaed to giva riaa to hosaatita ato* 
Suoh Xayara of high iron aoaoantratioa oooury though mraljfy 
m tho3« fiaXda and haire aXoo heea ohaarrad by m&xt^  moM e^m 
elemh^ie (griahnani l96Bf 9* S79)* 
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QOHCIitfSIOSS 
Tlie of the BtOaimii 
( Hutar aafi Aux^ aaga )# Biba^t r^vmlQ the 
foUowin^i that I -
1# the salchlr mA Bajcetoff gfcriee are 
in all tJie ooalfl#M0t BmlB^^ 
QflBd BEuiQh«t n9Tlm oo$ur onljt iti tlui Auran a^ 
onljT in the Hutar mid Aumi^^ coal.fioJt.46* 
Hinor doX^rlte Ojfkgs isaeXis iatruslve 
bo^lmm iji BaXtoag^J ana ilutar comlfitpMsy 
m ouoh i»txti8iire boOy «iiti notloeA in 
AUXBi^  All &mi.tmm Sorm'* 
ttmm of the Imve bre&Ks 
froe otli*^* 
2* ?h& p9tmXosiiml$ bmvy mim&jpaX etad 
oligr Alntrik]. rnrml hut for minor 
cliai5g»0, tile oaae for sill tb0 tlw«t 
l>ii9i»a througi^ out 6h« period of o«dimcnta< 
feion, for th« Salohir period in th« 
ZTsXtofigai^  CoairitMf wiiich aigist had am 
e<»uro« arm* 
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5* o&u^ ^ xOf^ mlM Uiat frosi the vev^ inooptlozi 
Qt sddisi^tatlon to aXisant Qt 
Bas^ alsAr timmf oontributlojdi frooi dlotaat sour«i»« 
wm Gomldism^ly iese tmn ttm ^ocai are^s* 
ao dofSiute 
at tho tieiey and th* B&uro« mteriaii mialy 
trcm the ©outfe ooutbi^eQ^* A sigolfioaat 
QiM^n^e in $li« isluimoteir of the oediiaants am^ 
a^ut i^ erh&pn during ui^ per MmkBsc tia^Ut with 
gx^uaX decireae^ in lo<»al eon^ributioa and 
incr s^aee of from gi^it^nt 
m^lni^ frm Hife® eoutlJ^weot. 
4« h barrier !}&tfre0ii Baltougaaj acid tiid Hutar 
aoaXfield® ^^gmXQ exietei up to the 
lower period of However, 
B a r ^ r of JIut&r coaXi'ield iadioatft 
etrot^ Xitholosioal 6iaiX^rit4e» with the TOQk» 
of tm Bar«t|»iir in the auximga ooalfleld* 
xa g«nox«X« Uie dotoiouiit miaemX 
•edisittuto id ktioXialte acd i t i» foXXowed t^ 
illito* MontaoriXXonite aXto ocoura iM 
ecdloittiits of ititmi^ aoj 3eri«»« Ti}tt gdntoia of 
tlime MilniiraXo ri^ voaXe timt thoy r«fX«ct the 
ohar&otor of the aoiiro»t w«tXX &e th« «airiro£i<* 
• m -
-mmnUi^  oosiditloas proveoftno*. 
so^s £»oatxiopoi3lti9m3L fitodlfioatlozi in thalr 
QmpoBitim %u ml^ o indleated* 
6* cXiaato a^pesrs to stow a contiouous ol:iim|i;fi 
from tiio fulettir flmea to Sisabaasva tlaes. 
Qltioiatlon la the tiiios 
ime&imt&X^ iolXm^d hy n 4SQ&X olismtw trills 
^rloaic&X raixifttXX. in %h9 Baral^r 
tim^Sf tih r^e oa aXmoat 
smiri^ aXi* AppareutXy* thero «ms a grcidual 
i^ overeioti »6£iaamX miisfaXX uppar 
t^^ aleasr %imm m^ ctotttisiued to be mtxroa^ly m 
in tlie i^ fiigoja4 times* Paaohet mxA i^ aiiadoina 
Beri«« to imm hem duxing 
oomparativel^ vmxmer with ^hg^t dum*-
tions dT z'^Uiimil m 
1* It i8 sujc»i8e& thiit of tICieao ooaXfieXda 
«p«r9 Xfiid in sinkiKi^  Imeifiiif wm,oh obvioueXy 
were m%fmiX9ml^ dowaifAirpiae* I^ OftX ai££ms>* 
Itt the mtum Qt izi 
th« o£ tho ikxta ot 
duriu^ th« oourufi ot stdiaehtiitioii* seaiB»a<* 
tiatlon mm ii]4ti43^ iXjr gX«oXo*^XuvlaX and th«a m 
ooiatoinatlon o£ fXuviatiX« ma/S^  Xnauetria* doaaihii 
dofitxmtvd the iio«n«» 
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S. Fifild work iibat o^aiotenitw tn bfiolas 
mt either to lar j^a eoale oonteaa-
poratieoun nlxmplog or to t^otooio daifoimation. 
'mx'iM^ %hQ post-depositJLoiEml the area «rae 
eub^ iifisted to tenaloiMl ittir^ d^ii^ Sg nhlQh ouimiimte<l 
In fxit^turest mrmX tmiXtQ, 
uBiXomity in tM otmmQtQm una 
tMate)t»i8&9is in ao oRciertiiin mBaeir« 
that the was sntir&ljr outoequont* 
The wMfliic^ thu i^ favour the hyj^othesls ©if 
<t932)y and mom reoently of Ahsiad ( 1960 
m^ 1966 ) but nat tfm% of pox { 19S4) or 
Kriolmaa ( 1958 ). 
k f m of th# faults 40 m t ^ppue^ to 
Blsple gravity fault® imd the asehanlc© of their 
faulting iii<lic4it@fi iavoivmattii of u eoiij?r©c8iv« 
cmij^ onent. It iOf themtove^ m^gmt^d that tho 
etrostj fleMy i^ aro^ uoad raindr asasLprm&X'Wi^ 
»tr9««08 fthiohf to reaultaci folding, 
aatior %rmxmv«cm9 along tioaio faulto her« 
and 
ps^ eiittiit studjT revealfi that s«(il!ilG^ts mA th« 
{uitur# of 0e(iim«>ntii.tloii of th^ ree aoalfielde 
€lep«nd(mt on i 
- m -
(a) iiiilief of iih0 source area* 
(b) Bate of teotoaissi Xu tti& pzt^ venauca md 
tUe baelti fi£td ita 
(o) trho eharaoter af b^ &ln ( whether rt 
was opea or reatrloteS)* 
(&} oXismtey partiotilarl^ wMcH 
eotitroXs thQ growth of vegetation, as 
well as th© frfliquoooy .and strength ot 
Various comblnatloiie ot these have 
oreatatit dlffereat t^pee of mdt&mtB in thdse coalfielda. 
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C r i ) 
tmkLin 
mmmm coAiiPiBLB 
r>i»eclai9i4 Hori&oa 
Ifo. 
Location 
m 
m 
m 
DtO 
1)13 
1)15 
J)t/66 
D2/66 
D3/66 
D6/66 
Bamknr 
faitJhlr 
^mkar 
Barator 
BaraKai!' 
©stlcblr 
faXcltir 
Talohir 
llfiloltir 
Salchir 
^^lohtr 
FvriniilissiOUil 
of fire 
mAStm 
CQ&wm girala®^ * 
km* we^'i of ZB^&ahuJtm^ 
Mael caJiS:« noi'th of Bum* 
t> •0 aioutli of 
IJn^ Jiam frosa sedabaha river. 
1*5 jaortli of Rajtoia 
fjroa trifctti»o,ry of yi^ht 
ossMiaa froa 
^jrlt. .km. weet of palh® 
CaXcweoMS oawtb. of aumauti-
oonf. fraa oursauti* 
km* south of paeJsaiO 
from usaiXa 
from UO icai. north of jroad 
l^ rid^^ fros Gursouti* 
3iiti}ta»e(yi&rv«d) UO im. aorth of 
frofit the Xtiis in britiige froa ouxnauti* 
CaXaartoud oXfl^  1*0 of roa^ 
firoai MaiXa riv«r. 
too Us Bouth of road 
trm Gadabaim* 
( V i l ) 
HO. 
lloHic^ X>iHHpror> "Xociall^ 
D7/66 
B8/66 
B9/66 
IJtl/6S 
1)15/6^ 
!ralohlr 
Basnator 
Bar^ isJear 
B j^rater 
I'alohir 
Fta© grained 
wmA&fiQue* 
from i>Bee 
of fsem* 
200 fa. south of road 
britlgo frtaj tSftaababa. 
aorifch of fta^ij&m colliery* 
top ^t tlX'^ aiay quari^ i, 
I^ orila of Ka^ i^ara colIl©3P|'# 
mot of road bridge fmm 
iiaist Qt rolpoi fr:i»a 
ftouthexn b^ ok of miXek sasia-
COAIiFlBiS 
Bi 
112 
H> 
m 
m 
m 
m 
'iaiahir 
faiafelr 
falaiiir 
3»r4»icar 
Bamk^ kr 
Bftrakar 
mdUm gr-aiaed 
iatmdetone* 
W00t Qt Barvmdiib 
froa Deori rlv«r# 
Ful^ ija^hlo gvit* Baori riv«r# UO aortti 
lirtt. 
F«Xi!pathlo grit. 
BaraJttfcr grit. 
af K l^lm imia aoiif. 
ks^ , eau l^i and souths 
af GboreisunH-Deori 
co«3ir« farcm D©ori. 
Haat Qt J'iutar from 
beok of KoeX* 
0*5 to. aoutij of caphi-Ko©! 
coaf. from Koei river. 
O.S km. of 3ayhi»lC09l 
coat* from Baphi river. 
t.S iGQs* south & oauth*i<wtt«t 
of conf. fro» 
Saphi rivor. 
1.3 Im. south & eouth*>w«ttt ot 
Ch©.titwa-Sa|>l»i conf. froai 
( v m ) 
Iwoatloa 
mi 
m'i 
^leJUaf 
vlua 
iTrott Saj>hl river. 
1.5 ws^ t Di iBrawsdih 
}|10 tm^mimr FriabX© 
HI3 Barsakar Mfii^ iua 
HI4 Barakar {JreeaiijJi grltt^y 
©ton® 
mi Bar«ilsar 
Hfd n^Jchlr Kroas Soulier 
Bttd 
Bt/66 Mohir rrm BonUer B«d 
nV66 iiax-akftr GUy H5/66 Xalchir j^pagoiaal oi«y 
or Bi^ika hill* 
t/0^ of citiliatwa-
Pacini coiif. cimttm 
Je?!. liorth-sast of 
Bi^ ^a frm) Dauuu^Faxai mlM.» 
kbi* BUS to uX Bi^ ka frisa 
of Bl^ lca from llarnaiHi^  mla. 
just of Bi^ iea t tm 
Iiai-edim IUaXG, 
03 km» ot 
te- liortfe-s&Kt of 
Ko tiMnoiiptilmr* 
t«0 60Uth of JCUI!l|>ti<» 
liaXct-Kottl ooof. from 
JimjeDtl xi^ Xa. 
icm. S0uth-«aot of 
BiiXb*! fr<)m satbsOml 
of Balbal* 
irortli of namral* 
Bortli««tit of ^riXong. 
( ix ) 
Speoliaen Hotizon D&soription Itooauoa 
mm 
H3/66 
Htyee 
Ikirakar 
Barakax* 
nithiKieviik 
Medium 
eumd^ toae 
Coarae grained 
mut, of B<»oiri frcKn 
Uoirth-eaet of Horiloug 
Ooar©« fejfJTU^ JUi* Fsfoa top of Etoira pahar* 
A0HAHOA CGAliFISHJ 
hUi 
m 
AH9 
ABll 
AE12 
AliH 
AR15 
AR16 
Aa17 
AR19 
Bftrakaa? 
B^ afa&ar 
B&rnkar 
BaxmksiNr 
M&hadoim 
BftXttlcar 
Barakttr 
BaPtikaic 
Talohlr 
liftimdDifm 
BilibXjr Bttiii-o 
grit 
ferjnAginous 
fijrit 
mti^mltom 
Gaaxno gsmii^d 
aatidat&ue 
ferrutginouii 
musdatotMi 
p&thlo satkd** 
•tOQtf 
COEuroe gzminttd 
aimaotoiie 
Qomrtim f«ifru» 
2*0 W00t of 
Sudua froia Aur&Qga river* 
tmsftb^mmt of Beadi froa 
AujEaogft river. 
a«S nortli of mxsm^** 
Basilar eoBf • f r w ita^bar 
of Lateiiar rosA 
l^ ridge froffi Auraoga river* 
5«0 loit* east east-nor&h of 
Hotftfa-wtat of UdiklSiurii 
from Jiwrxm iiala* 
0*!^  Ida* uortla-wtvt of 
Udaipiurm* 
1*0 Ictt* m)rth«>«ft6t of 
Ijsit«»har frosi nii;|bor imXa* 
2«*> Jsia. {iorthp*eaot of 
lAtiitmr from ria^har nsiia» 
iegi* freoWorth of 
jUitohiir froa ba&ia of 
MIX. 
( » ) 
Sy«oim«n Korlaoa peeoriptioii 
so. 
Location 
AiJ20 
A122 
AB24 
AH29 
Am 
AE36 
Aii57 
lam 
At/66 
A8/66 
A5/66 
A4/66 
A9/66 
laah^eVA 
Sarsikur 
psuioliet 
Mrei^mx' 
B&i^ akar 
Panoset 
Salchijf 
MiKlem 
rioh&ievA 
Barator 
BaimJoiir 
Coaarse farra-
gixioue 
Oa&rae grained 
Pebbly ean^stane 
Medium 
maSt&toae! 
feiTjmglJiOiia 
FeldiMiL&hlo 
Felap&thict 
utiiodatoiae 
ginouit Qlmsf 
Ooame 
aauddWns 
cXftjr 
oandotam* 
pebbly 
km, weat mnt^m^th 
of Latfthar froist tap of 
the MU* 
2.5 lea. of 
teijsa fyoai Qukjpi iriver. 
U§ km* mvth^mt of 
Kaima from S^ aIciM river. 
jlortiH of mim& from 
2*5 km* soutii-«aet of 
Mttrap from sukrl river* 
irorth iorfeh-weet of 
BaJib^ r from sukri rivor* 
2,0 im* aorth of mm&mr 
from Aurac^ river. 
2*0 im* of 
UdAipura from Ba^ dha 
2*5 kffi* 80uth^«ast of 
Itr^ jtogar from Gowa nala* 
South<*«aat of adaipura 
frost rood cutting. 
mst of Latoliar* 
fiortb of 
Bust of jubed. 
^roa th« couf. of 
Auratiga ai3d Be^har 
( ) 
LOCAI^ IfY IIIBEX 
«k 25045 »40ti 84020 HO" 
Baibia 25045. rjo*-
Balu m 25050»00" (J4®40*00« 
Baluaatii m 84^47 
Ban H&Z41 
Bari^ adiii S4« 7*00« 
B^sdih * * 240 8 •30'* 84® S'OO'* 
m 24» 9150" 840 5iO0» 
25045t50« 84»25r»00» 
Bboga 240 6»oa*« 84ft 
iim 85054*50" 
BljlEA - 25047*40« 83056 
BiMm 
Clieuptea - 84« 5*00" 
Ctepri 
OhUIIGiSit 
paltoo^pmj •m 24® 2*ao« 840 4»op« 
Deliri-on^soa© mm 84®00«10" 
Buciaa 23e44'00»» 
Gctderladlh 24« 0*00" 84® 5»50« 
0ltoir«ra Road 24012 • 00** 85«57«0O« 
QQlhm • 24« 7*00« Q40 6«20» 
GOJ^ ia<luslartaXl -
GOffiOh 25000* 86005*00" 
( JCli ) 
Qurtttr mt 
B&X&exm^UkS 24050*00« 
iioriHong < M 23«>50»00« 84«49*40«* 
imtiME-
Jagaldagfik <Uk 25044 •00« 
^aitu Khar 240 84® 9*00« 
^aXtn 23045fOO« 
ttiiifts 23»48*40« 84«'32*4a« 
K&lm am 240 84« 9«40« 
mthmtiM ^ 23«»4e*20" 040 5»20« 
Klmrm mt 2504^'20" 
Bfthar 2304!?'00« 'ao** 
Kumaiidih - 23®46*00« 84»23*00« 
Kuncta 24« 12*00*' 84039'OO** 
lAtehar <•• 25®44*40« 84^30*00« 
Liaici M t 240 7*4a« 84® 3•00" 
l^ ilOiaitt BahftT 83®34»0a»» 
- 240 ^'SO" 840 gioO" 
luUpoicaittl OIK 23«'48»40« 040 
• • 23O46*00« 
4 * ' 84« 5'00" 
Hiixmi Kmlm 23046'(K)" 840 5130" 
24c ^HO" 849 5#40« 
Mu&^ ar 23e43*00» 84«42*4a« 
Siuruj^  mm 25049'lO" 84^36*00" 
( xiU ) 
fiaudiha 24® S'OO** 840 t*00« 
Padteao w 24« 4»00« 05011 HO" 
24® 9»00« 84e 8»00« 
parro •I* 23044'C)0«» 85«58*20» 
pnuaift Ml 24«* 
Ba^ bur 25^47'gO^ 
Ha^ iiam 24otO»0O« 84® 
mmhi 23»20«0a« asotsioo" 
BaEimai - 23o50*aO» 84«0T'U0« 
Qig^hBmi I«l»> 
mmm mm 84^32*00« 
Sat'^ arwta ^ 
24® 6*30« a4« 4'00« 
- 25«48*40»' S4»oa*oo« 
•m 
m 
ABSmOf 
Tim mtboit m9 entrusted to oftrj^ out 
*8ediMm%ol6isXQmX studies' in th« MXaisiaa caniJfieMe 
(son cootprislng BAltoD^m^t Hutar mid Aurmi^ 6L 
Coalfidldo iu Mlm&a ai8triot» Blimr. Extensive tieXd 
voxii «a« aoooraingijf* oajri^ ieS out Tor about 10 ffioatho 
duris^ 19^3 to 196Q. 
Geoiogloai iSftppiAs; about 675 was 
oarried out on Aorial i^otos^apha on 1 $31 §600 aoaie with 
spaoiid mphAulQ on mappic^ the ooAim^mtarj^  units § 
•aj»ltttone«f ehaiee 9to» for rogimmX faoios variation* 
Straiigraphic emotions wero aeaeured along the isiportant 
rivtrw ami naXa o«otiona« Maps showing r«gionaX variation 
of thiakn««8«a and iiumlotono^ iiihaXa ration prepared 
to atu^y th« tttotonio behaviour of th« basins during th® 
oourss of ssdiasntation* About 70 spooiaiins of «anft»%oni>0f 
•halts and ola/s wsrs atudiad in th« Xaboratory for 
siintraXo^icaX association in thin ssotions^ heavj^  ain»rsls» 
siss analyses of sand8touse» siss and shape studjr of 
sircons fron rooks of Barakar osrissf X-ray studissv 
and ohsnioaX analysss of olay ainsrals* $hs data was 
( i i ) 
utiXidttd in d«olphttring th« provmimmf of tranaportt 
betoviour of basin 00U70« duaring G«n«6l» 
of oJUk^  mlnaiiaXs im« iU.«o l>teii disoiuiatd for the reooaiicruo* 
tion of eniriroxs&eiital ixk and i t s 
effect in Xtm el to of sedMrntatloii. 
otudy reveals timt tho e^dlfiSL a^ts of 
ooalfleMo were laid In alnklijig b&oliiigs^  «vhloli did not s^ how 
imifom tnt^ of oim^lag* fiie dlfferitsg m.%m of slnklog of 
th& areas have h&m s^lmtod Hi tlio @hlftlag of 
^^ ^^^ (loeper lool of Itaain© durlii^ t 
oous'a^ of oediexentEtloa* "l^ MSf appareatl^* was aX^o 
for oreatlng In Xargf^ x* basin of 
0$dim^tatloii la Aurm^ €oaIfi<gId« Broad^ 
III10 SiXtto @M tl^ oriii;iiial Xooi of tiisoo l^slxto itav'o aot 
beon aXterdd materially by posti«4epo»itiomiX nom&l 
gravity faults. 
Fiold atudl«» li}dioat« that aedlmm^ta in thaoa 
ooalflelds w&ra not eubjeotod to ^itbar large aoal^ ooatom* 
ponmeoua aXuapln^ or tootonlo dafoxaation* llo t^ttvart 
latar on the area ima aub^ootad to tanalonal atrtasaut 
which culaioated ^memll^ in atrong fmaturaa» ae noroal 
grairity fauXta. Tht saaohanioo of a tm faulta* on the 
other hand* IMloataa that ooopraaalva ooaiponimt has 
C All ) 
Alao hmm ia their 
Heoiiltn of Xftliorfttor/ imrttatlgni^ loiia reveal 
for «i»or chaiigoti th« fo^ all the 
tKielns persisted tltiroui^ hout the period of 
tlon. How#ver» the Baltoxigaa^ co&lfltldf in f&Xohir timeo 
laight littvo hud an Indej^ eiideeit iir«a« 
Morttov«rt i t has hdftn dDdu0«d that frtm tho ver^ 
iiic«p&ia£i of «&4i^ mtiktioi3 to the middle Baraka^ tisesg 
ooatributlon from dlBtant ooui?oed was auoh letm thaa the 
looal ho dofinite dralm^e l^ t&tfcozn ojclsted 
i^ t th^ lusd the eouroa mat^rlnl maB m&iiiiy £rm mouUi 
and south<*wo8t« A Gi^nXtimat cMtige in the eimmotur of the 
sedijQe^ lig oame ahout X^t^rt iNrith «he gradual deoroase In the 
looal aontrlbution atid the inor^aoe or *a4iaixtur#* frm 
dlstimt &r«i)i0| malal/ £msi aouthHRrest* 
A tmrrler hetvreeti Baltoi^auj and riutar ooalflelde 
•ppeara to havo axlatad upto the end ot Barakur 
9evertheleae» rooka of the Barakar Series of the i^tar coal-* 
field indioate atrong litholot^loal eimllarltiea with the 
rooka of the Birakar Serlea of the .^ uraoga coalfield* 
The elioate &ppmr& to ahow a eontimioua ohaoge 
from the TaXohlr to the Mttdeva Umoa* olaolatlon iia early 
^lohir tiaes mns isaaediiitely followed b^  m- oool climate» 
( iv ) 
wltli s«iiG0imX raloffklXf folXowtd tsgr oft al&ost ir<»Uiid-the* 
^•ar ralQfaXX In thu Icmov anti alddlo Bar&kar Tb«r« 
i0 a liicGllliooS during the of the uppor 
BajDalaar roolni» mitafaXl wtm oainl^ r wan etrongXy 
e^asonai during th& d«poaltion of Hitnigsm^ fho rooka 
0f p&nohet atia fi;ahBd«vii serioe apjpe&r to liav« depoai^M 
duirifig w^m&r ollmats* with a ehort durations 
of oeaooml rainfalX* 
Aa uttoffipt b&u ma4« to deoipMr imfojrt&ooe 
of on 6it« cKf a&(li&i<iti%atiO£i* it Ima bmn 
©uxciiima %m Xa thmn basliia w&jtti ampm&Bnt 
mi mrimis ciombinatiaao of the reXiof of the souroe ^reai 
rata of sitikiiig th9 s i^to &t de^^oaltilaai of 
)ac40iai aati aXlmate whioii detexmlnea tlie ralnfalX. 
studly xmmlm that the sediQents InitiaXXi' glaoio-
XXuritttlXe and then a uosibimtion of fXuvlatiX^ and Xaouatrin^ 
Soiaaine* 
